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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
Linda Anne CROFTS et al. 
Serial No. 
Filed: 

For: ISOFORMS OF THE HUMAN 
VITAMIN D RECEPTOR 



Filing Under 35 USC 371 
International Application 
No. PCT/AU98/00817 
Filed 29 September 1998 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to calculating the filing fee for the above-referenced 
patent application, please enter the following amendments: 
In the Claims : 

In claim 9, line 2, please delete "any one of the preceding 
claims" and insert therefor — claim 1 — . 

In claim 10, line 2, please delete "any one of claims 1-8" 
and insert therefor — claim 1 or 5™-. 

In claim 10, line 2, at the end of the line, please insert - 
-or 25--. 

In claim 13, lines 2-3, please delete "any one of claims 10- 
12" and insert therefor — claim 10 — . 



In claim 15, line 3, please delete "any one of claims 1-4" 
and insert therefor — claim 1 — . 

In claim 17, line 2, please delete "any one of claims 1-8" 
and insert therefor — claim 1 or 5 — . 

In claim 18, line 4, please delete "any one of claims 1-4" 
and insert therefor — claim 1 — . 

In claim 19, line 4, please delete "any one of claims 1-8" 
and insert therefor — claim 1 or 5 — . 

In claim 20, line 4, please delete "any one of claims 1-8" 
and insert therefor — claim 1 or 5 — . 

Please add the following new claim: 

— 25. A plasmid or expression vector including a 
polynucleotide molecule according to claim 5. — 

REMARKS 

The amendments set forth above are made to correct improper 
multiple dependent claims. No new matter is introduced into the 
application through these amendments. 

Respectfully submitted, 

By 'IjX^kX^^^ <f3f* <g>nQf~ 

Barbara G. Ernst 
Attorney for Applicants 
Registration No. 30,377 
ROTHWELL, FIGG, ERNST & KURZ, p.c. 
Suite 701-E, 555 13th Street, N.W. 
Washington, D.C. 20004 
Telephone: (202) 783-6040 
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j ISOFORMS OF THE HUMAN VITAMIN D RECEPTOR * 

Field of the Invention :- 

The present invention relates to isolated polynucleotide molecules 
5 which encode novel isoforms of the human Vitamin D receptor (hVDR) or 
variant transcripts for hVDR. The polynucleotide molecules may be utilised 
in, for example, methods of screening compounds for VDR agonists and/or 
antagonists. 

10 Background of the Invention :- 

The active hormonal form of vitamin D, 1,25-dihydroxyvitamin D 3 
(1.25(OH) 2 D 3 ) f has a central role in calcium and phosphate homeostasis* and 
the maintenance of bone. Apart from these calcitropic effects. i,25-{OH3 z D ;< 
has been shown to play a role in controlling cell growth and differentiation in 

15 many target tissues. The effects of l f 25-(OH) 2 D 3 are mediated by a specific 
receptor protein, the vitamin D receptor (VDR), a member of the nuclear 
receptor superfamily of transcriptional regulators which also includes 
steroid, thyroid and retinoid receptors as well as a growing number of orphan 
receptors. Upon binding hormone the VDR regulates gene expression by 

20 direct interaction with specific sequence elements in the promoter regions of 
hormone responsive target genes. This transactivation or repression involves 
multiple interactions with other protein cofactors, heterodimerisation 
partners and the transcription machinery. 

Although a cDNA encoding the human VDR was cloned in 1988 (1), 

25 little has been documented characterising the gene structure and pattern of 
transcription since that time. The regulation of VDR abundance is one 
potentially important mechanism for modulating 1.25-{OH) 2 D 3 
responsiveness in target cells. It is also possible that VDR has a role in non- 
transcriptional pathways, perhaps via localization to a non-nuclear 

30 compartment and/or interaction with components of other signalling 

pathways. However, the question of how VDRs are targetted to different cell 
types and how they are regulated remains unresolved. There have been many 
reports in the literature describing translational or transcriptional control of 
VDR levels, both homologously and heterologously, mostly in non-human 

35 systems. 
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A recent study (2) showed that in the kidney, alternative splicing of 
human VDR transcripts transcribed from a GC rich promo tor generates 
several transcripts which vary only in their 5* UTRs. The present inventors 
have now identified further upstream exons of the VDR gene which generate 
5 5 ( variant transcripts, suggesting that the expression of the VDR gene is 
regulated by more than one promoter* A subset of these transcripts is 
expressed in a restricted tissue-specific pattern and further variant transcripts 
have the potential to encode an N-terminally variant protein. These results 
may have implications for understanding the actions of l,25-(OH) 2 D 3 in 

10 different tissues and cell types, and the possibility that N-terniinally variant 
VDR proteins may be produced has implications for altered activities such as 
transactivation function or subcellular localisation of the receptor protein. 
Furthermore, these variants, by their level, tissue specificity, subcellular 
localisation and functional activity, may yield targets for pharmaceutical 

15 intervention. The variants may also be useful in screening potential analogs 
and/or antagonists of vitamin D compounds. 



Disclosure of the Invention :- 

In a first aspect the invention provides an isolated polynucleotide 
20 molecule encoding a human Vitamin D receptor (hVDR) isoform, said 

polynucleotide molecule comprising a nucleotide sequence which includes 
sequence that substantially corresponds or is functionally equivalent to that 
of exon Id of the human VDR gene. 

Exon Id (referred to as exon lb in the Australian Provisional Patent 
25 Specification No. PO9500) is a 96 bp exon located 296 bp downstream from 
exon la (2). The sequence of exon Id is: 

S'GTTTCGTTCTTGTGTCGGGGGGCCTTGGCATGGAGTGGAGGAATAAGAA 
AAGGAGCGATTGGCTGTCGATGGTGCTCAGAACTGCTGGAGTGGAGG3' 
30 (SEQIDNO:l). 

The nucleotide sequence of the polynucleotide molecule of the first 
aspect of the invention, preferably does not include sequence corresponding 
to that of exon la, exon If and/or exon le. However, the nucleotide sequence 
35 of the polynucleotide molecule of the first aspect of the invention, may or 
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may not include sequence that substantially corresponds or is functionally 
equivalent to that of exon lb and/or exon lc. 

Preferably, the polynucleotide molecule of the first aspect comprises a 
nucleotide sequence which includes; 

(i) sequence that substantially corresponds or is functionally 
equivalent to that of exons id, lc and 2-9 and encodes a VDR isoform of 
approximately 477 amino acids, 

(ii) sequence that substantially corresponds or is functionally 
equivalent to that of exons Id and 2-9 and encodes a VDR isoform of 
approximately 450 amino acids, or 

(iii) sequence that substantially corresponds or is functionally 
equivalent to that of exons Id and 2-9 and further includes a 152 bp intronic 
sequence, and encodes a truncated VDR isoform of approximately 72 amino 
acids. 

Most preferably, the polynucleotide molecule of the first aspect of the 
invention comprises a nucleotide sequence substantially corresponding to 
that shown as SEQ ID NO: 2, SEQ ID NO: 3 or SEQ ID NO: 4. 

In a second aspect, the invention provides an isolated polynucleotide 
molecule encoding a human Vitamin D receptor (hVDR), said polynucleotide 
molecule comprising a nucleotide sequence which includes sequence that 
substantially corresponds to that of exon If and/or le of the human VDR 
gene. 

Exon If is a 207bp exon located more than 9kb upstream from exon la 
(2) bp upstream from exon lc(8). The sequence of exon If is: 

5TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGC 

CAGAGACGGACGGACGCAGGGGCCCGGCCCAAGGCGAGGG 

AGAACAGCGGCACTAAGGCAGAAAGGAAGAGGGCGGTGTG 

TTCACCCGCAGCCCAATCCATCACTCAGCAACTCCTAGAC 

GCTGGTAGAAAGTTCGTCCGAGGAGCCTGGCATCCAGTCGT 

GCGTGCAG3' (SEQ ID NO: 5) 

Exon le is a 157 bp exon located 1826bp upstream from exon la (2). 
The sequence of exon le is: 
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5 AGGCAGC ATGAAACAGTGGGATGTGC AG AG 
AGAAGATCTGGGTCCAGTAGCTCTGACACTCCTCAGCTGT 
AGAAACCTTGACAACTCTGCACATCAGTTGTACAATGGAA 
CGGTATTTTTTACTCTTCATGTCTGAAAAGGCTATGATAA 
AGATCAA3' (SEQ ID NO: 6} 

The nucleotide sequence of the polynucleotide molecule of the second 
aspect of the invention, preferably does not include sequence corresponding 
to that of exon la, id or lb. However, the nucleotide sequence of the 
polynucleotide molecule of the second aspect of the invention, may or may 
not include sequence that substantially corresponds or is functionally 
equivalent to that of exon lc. 

Preferably, the nucleotide molecule of the second aspect comprises a 
nucleotide sequence which includes sequence that substantially corresponds 
or is functionally equivalent to that of exons If and 2-9, 

Most preferably, the polynucleotide molecule of the first aspect of the 
invention comprises a nucleotide sequence substantially corresponding to 
that shown as SEQ ID NO: 7, 

The polynucleotide molecule of the first or second aspects maybe 
incorporated into plasniids or expression vectors (including viral vectors), 
which may then be introduced into suitable host cells (e.g. bacterial yeast 
insect and mammalian host cells). Such host cells may be used to express 
the VDR or functionally equivalent fragment thereof encoded by the isolated 
polynucleotide molecule. 

Accordingly, in a third aspect, the present invention provides a host 
cell transformed with the polynucleotide molecule of the first or second 
aspect. 

In a fourth aspect, the present invention provides a method of 
producing a VDR or a functionally equivalent fragment thereof, comprising 
culturing the host cell of the first or second aspect under conditions enabling 
the expression of the polynucleotide molecule and, optionally, recovering the 
VDR or functionally equivalent fragment thereof. 

Preferably, the host cell is of mammalian origin. Preferred examples 
include NIH 3T3 and COS 7 cells. 
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In a preferred embodiment, the VDR or functionally equivalent 
fragment thereof is localised to a cell membrane or other subcellular 
compartment as distinct from a nuclear localisation. 

The polynucleotide molecules of the first aspect of the invention 
5 encode novel VDR isoforms which may be of interest both clinically and 
commercially. By using the polynucleotide molecule of the present 
invention it is possible to obtain VDR isoform proteins or functionally 
equivalent fragments thereof in a substantially pure form. 

Accordingly, in a fifth aspect, the present invention provides a human 
10 VDR isoform or functionally equivalent fragment thereof encoded by a 

polynucleotide molecule of the first aspect, said VDR isoform or functionally 
equivalent fragment thereof being in a substantially pure form. 

In a sixth aspect, the present invention provides an antibody or 
antibody fragment capable of specifically binding to the VDR isoform of the 
15 fourth aspect. 

The antibody may be monoclonal or polyclonal, however, it is 
presently preferred that the antibody is a monoclonal antibody. Suitable 
antibody fragments include Fab, F{ab'} 2 and scFv, 

In an eighth aspect, the present invention provides a non-human 
20 animal transformed with a polynucleotide molecule according to the first or 
second aspect of the invention. 

In a seventh aspect, the invention provides a method for detecting 
agonist and/or antagonist compounds of a VDR isoform of the fourth aspect, 
comprising contacting said VDR isoform, functionally equivalent fragment 
25 thereof or a cell transformed with and expressing the polynucleotide 

molecule of the first aspect with a test compound under conditions enabling 
the activation of the VDR isoform or functionally equivalent fragment 
thereof, and detecting an increase or decrease in tire activity of the VDR 
isoform or functionally equivalent fragment thereof. 
30 An increase or decrease in activity of the receptor or functionally 

equivalent fragment thereof may be detected by measuring changes in 
interactions with known cofactors (e.g. SRC-1, GRIP-1 and TFIIB) or 
unknown cofactors {e.g. through use of the yeast dual hybrid system). 

In a ninth aspect, the present invention provides an oligonucleotide or 
35 polynucleotide probe comprising a nucleotide sequence of 10 or more 

nucleotides, the probe comprising a nucleotide sequence such that the probe 
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specifically hybridises to the polynucleotide molecule of the first or second 
aspect under high stringency conditions (Sambrookef aL, Molecular Cloning: 
a laboratory manual, Second Edition, Cold Spring Harbor Laboratory Press). 
Preferably, the probe is labelled . 
5 In a tenth aspect, the present invention provides an antisense 

polynucleotide molecule comprising a nucleotide sequence capable of 
specifically hybridising to an mRNA molecule which encodes a VDR encoded 
by the polynucleotide molecule of the first or second aspect, so as to prevent 
translation of the mRNA molecule, 
10 Such antisense polynucleotide molecules may include a ribozyme 

region to catalytically inactivate mRNA to which it is hybridised. 

The polynucleotide molecule of the first or second aspect of the 
invention may be a dominant negative mutant which encodes a gene prod vie t 
causing an altered phenotype by, for example, reducing or eliminating the 
15 activity of endogenous VDR. 

In an eleventh aspect, the invention provides an isolated 
polynucleotide molecule comprising a nucleotide sequence substantially 
corresponding or, at least, showing >75% (preferably >85% or, even more 
preferably, >95%) sequence identity to: 

20 

(i) S'TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGCCAGAGA 
CGGACGGACGCAGGGGCCCGGCCCAAGGCGAGGGAGAACAGCGGCACTA 
AGGCAGAAAGGAAGAGGGCGGTGTGTTCACCCGCAGCCCAATCCATCAC 
TCAGCAACTCCTAGACGCTGGTAGAAAGTTCCTCCGAGGAGCCTGCCATC 

25 CAGTCGTGCGTGGAG 3'(exon if) (SEQ ID NO: 5), 

(ii) 5'AGGCAGCATGAAACAGTGGGATGTGCAGAGAGAAGATCTGGGTC 
CAGTAGCTCTGACACTGCTGAGCTGTAGAAACCTTGACAACTCTGCACAT 
CAGTTGTACAATGGAACGGTATTTTT^ 

30 TGATAAAGATCAA3* (exon le) (SEQ ID NO: 6), or 

(iii) S'GTTTCCTTCTTGTGTCGGGGCGCCTTGGCATGGAGTGGAGGAATA 
AGAAAAGGAGCGATTGGCTGTCGATGGTGCTCAGAACTGCTGGAGTGGA 
GG3 ! (exon id) (SEQ ID NO: 1). 



35 
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The polynucleotide molecules of the eleventh aspect may be useful as 
probes for the detection of VDR variant transcripts and as such may be useful 
in assessing cell or tissue-specific expression of variant transcripts. 
The terms "substantially corresponds" and "substantially 
5 corresponding" as used herein in relation to nucleotide sequences is intended 
to encompass minor variations in the nucleotide sequence which due to 
degeneracy in the DNA code do not result in a substantial change in the 
encoded protein. Further, this term is intended to encompass other minor 
variations in the sequence which may be required to enhance expression in a 
10 particular system but in which the variations do not result in a decrease in 
biological activity of the encoded protein. 

The term "functionally equivalent" as used herein in relation to 
nucleotide sequences encoding a VDR isoform is intended to encompass 
nucleotide sequence variants of up to 5% sequence divergence (i.e. retaining 
15 95% or more sequence identity) which encode VDR isoforms of substantially 
equivalent biological activity(ies) as said VDR isoform. 

The term "functionally equivalent fragment" as vised herein in respect 
of a VDR isoform is intended to encompass functional peptide and 
polypeptide fragments of said VDR isoform which include the domain or 
20 domains which bestow the biological activity characteristic of said VDR 
isoform. 

The terms "comprise", "comprises" and "comprising" as used 
throughout the specification are intended to refer to the inclusion of a stated 
step, component or feature or group of steps, components or features with or 
25 without the inclusion of a further step, component or feature or group of 
steps, components or features. 

The invention will hereinafter be further described by way of the 
following non-limiting example and accompanying figures. 

30 Brief description of the figures :- 

FIG.l. [A) Human VDR gene locus. Four overlapping cosmid clones were 
isolated from a human lymphocyte genomic library (Stratagene) and directly 
sequenced. Clone J5 extends from the 5' flanking region to intron 2; AE, from 
35 intron lb to intron 5; D2, from intron 3 to the 3' UTR: WE, from intron 6 

through the 3* flanking region. Sequence upstream of exon If was obtained by 
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anchored PGR from genomic DNA. {B) Structure of hVDR transcripts. 
Transcripts 1-5 originate from exon la. Transcript 1 corresponds to the 
published cDNA (1). Transcripts 6-10 originate from exon Id and transcripts 
11-14 originate from exon If, Boxed numbers indicate the major transcript 
5 (based on the relative intensities of the multiple PCR products) within each 
exon-specific group of transcripts generated with a single primer set. While 
all transcripts have a translation initiation codon in exon 2, exon id 
transcripts have the potential to initiate translation upstream in exon Id, 
with transcripts 6 and 9 encoding VDR proteins with extended N termini. (C) 
10 N-terminal variant proteins encoded by novel hVDR transcripts. Transcript 1 
corresponds to the published cDNA sequence (1) and encodes the 427-aa 
hVDR protein. Transcripts 6 and 9 code for a protein with an extra 50 aa or 
23 aa, respectively, at the N-terminal. The 23 aa of the hVDR A/B domain are 
shown in bold. 

15 

FIG. 2. RT-PGR analysis of expression of variant hVDR transcripts. {A} Exon 
la transcripts (220 bp, 301 bp, 342 bp, 372 bp, and 423 bp). (B) 
Exon Id transcripts (224 bp, 305 bp, 346 bp, 376 bp. and 427 bp). (C) Exon If 
transcripts (228 bp, 309 bp, 387 bp, and 468 bp). RT-PCR was carried 

20 out with exon la-, Id-, or lf-specific forward primers and a common reverse 
primer in exon 3, The sizes of the PCR products and the pattern of 
bands are similar in A and B by virtue of the identical splicing pattern of 
exon la and Id transcripts and the fact that primers were designed to 
generate PCR products of comparable sizes. All tissues and cell lines are 

25 human in origin. 

FIG. 3. Functional analysis of sequence-flanking exons la and id [A) and 

exon If (B) in NIH 3T3 (solid bars) and COS 7 cells (open bars). 

The parent vector pGL3basic was used as a promoterless control, and a 

30 promoter-chloramphenicol acetyltransferase (CAT) gene reporter construct 
was cotransfected as an internal control for transfection efficiency in each 
case. The activity of each construct was corrected for transfection 
efficiency and for the activity of the pGL3basic empty vector control and 
expressed as a percentage of the activity of the construct la(-488,+75) 

35 SEM of at least three separate transfections. Exon la and id flanking 
constructs are defined in relation to the transcription start site of exon 
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la, designated 11, which lies 54 nt upstream of the published cDNA (1). Exon 
if flanking constructs are defined relative to the exon If transcription 
start site, designated 11. Transcription start sites were determined by the 5 l 
termini of the longest RACE clones. The open box corresponds to 
5 the GOrich region. 

FIG 4. Provides the nucleotide sequence of novel exons detected by 5' RAGE: 
(A) exon lb (SEQ ID NO: 8), (B) exon If (SEQ ID NO: 5) [Plf is indicated by 
an arrow above the sequence], (C) exon le (SEQ ID NO; 6), (D) exon id (SEQ 

10 ID NO: 1) [in-frame ATG codons are highlighted and Pld is indicated by an 
arrow above the sequence]. Intronic sequences are shown in lower case. 
Canonical splice site consensus sequences are indicated in bold. The 
transcription start sites for exons If and Id were determined by the 5' termini 
of RACE clones. No intron sequence is shown 3' to exon If as cosmid clone 

15 J5 terminated in the intron between exons If and le, 

FIG 5. Provides the nucleotide sequence corresponding to transcript 6 (see 
figure 1) (SEQ ID NO: 2), together with the predicted amino acid sequence 
(SEQ ID NO: 9) of the encoded protein. Nucleotides 1-96 correspond to exon 
20 Id; nucleotides 97-1463 correspond to exons lc to the stop codon in exon 9 
(or nucleotides -83-1283 of the hVDR cDNA (1)). 

FIG 6, Provides the nucleotide sequence corresponding to transcript 9 (see 
figure 1) (SEQ ID NO: 3), together with the predicted amino acid sequence 
25 (SEQ ID NO: 10) of the encoded protein. Nucleotides 1-96 correspond to 
exon Id; nucleotides 97 - 1382 correspond to exon 2 to the stop codon in 
exon 9 (or nucleotides -2 - 1283 of the hVDR cDNA (1)). 

FIG 7. Provides the nucleotide sequence corresponding to transcript 10 (see 
30 figure 1) (SEQ ID NO: 4) f together with the predicted amino acid sequence 
(SEQ ID NO: 11) of the encoded protein. Nucleotides 1-96 correspond to 
exon Id; nucleotides 97-244 correspond to exon 2; nucleotides 245-396 
correspond to intronic sequence immediately 3 1 to exon 2; nucleotides 397- 
1534 correspond to exons 3 to the stop codon in exon 9 (or nucleotides 146- 
35 1283 of the hVDR cDNA (1)). 
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FIG 8. Provides the nucleotide sequence corresponding to transcript 11 (see 
figure 1} (SEQID NO: 7), together with the predicted amino acid sequence 
(SEQ ID NO: 12) of the encoded protein. Nucleotides 1-207 correspond to 
exon If; nucleotides 208-1574 correspond to exon lc to the stop codon in 
5 exon 9 (or nucleotides -83-1283 of the hVDR cDNA (1)). 

Example :- 

EXPERIMENTAL PROCEDURES 

10 

Isolation and Characterisation of Genomic Clones 

A human lymphocyte cosmic library (Stratagene, La Jolla, Ca) was 
screened using a 2.1kb fragment of the hVDR cDNA encompassing the entire 
coding region but lacking the 3'UTR, a 241 bp PGR product spanning exons 1 

15 to 3 of the human VDR cDNA, and a 303 bp PCR product spanning exons 3 
and 4 of die hVDR cDNA, following standard colony hybridisation 
techniques. DNA probes were labelled by nick translation (Life Technologies, 
Gaithersburg, MD ) with [a 32 P] dCTP. Positively hybridising colonies were 
picked and secondary and tertiary screens carried out until complete 

20 purification. Cosmid DNA from positive clones was purified (Qiagen), 

digested with different restriction enzymes and characterised by Southern 
blot analysis using specific [y 32 P]ATP labelled oligonucleotides as probes. 
Cosmid clones were directly sequenced using dye-termination chemistry and 
automated fluorescent sequencing on an ABI Prism. 377 DNA Sequencer 

25 (Perkin-Elmer, Foster City, Ca). Sequence upstream of the most 5' cosmid was 
obtained by anchored PCR from genomic DNA using commercially available 
anchor ligated DNA (Clontech, Palo Alto, Ca). 

Rapid Amplification ofcDNA 5-prime Ends (&-RACE) 
30 Alternative 5 ( variants of the human VDR gene were identified by 

5'RACE using commercially prepared anchor-ligated cDNA (Clontech) 
following the instructions of the manufacturer. Two rounds of PCR using 
nested reverse primers in exons 3 and 2 (P 1: S'ccgcttcatgcttcgcctgaagaagcc-S', 
P2: 5'-tgcagaattcacaggtcatagcattgaag-3') were carried out on a Corbett FTS- 
35 4000 Capillary Thermal Sequencer (Corbett Research, NSW, Australia). After 
26 cycles of PCR, 2% of the primary reaction was reamplified for 31 cycles. 
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The PCR products were cloned into PUC18 and sequenced by the dideoxy 
chain termination method. 

Cell-Culture 

5 The embryonal kidney cell line, HEK-293, an embryonic intestine cell 

line, Intestine-407 and WS 1, a foetal skin fibroblast cell line were all 
cultured in Eagle's MEM with Earle's BSS and supplemented with either 10% 
heat-inactivated FBS, 15% FBS or 10% FBS with non-essential amino acids, 
respectively. The osteosarcoma cell lines MG-63 and Saos-2 were cultured in 

10 Eagle's MEM with nonessential amino acids and 10% heat-inactivated FBS 
and McCoy's 5a medium with 15% FBS. respectively. The breast carcinoma 
cell line T47D and the colon carcinoma cell lines LIM 1863 and COLO 206F 
were cultured in RPMI medium supplemented with 0.2 IU bovine insulin/ml 
and 10% FBS, 5% FBS or 10% FBS, respectively. LIM 1863 were a gift from 

15 R,H. Whitehead (3), HK-2 kidney proximal tubule cells were grown in 

keratinocyte-serum free medium supplemented with 5ng/ml recombinant 
EGF, 40ug/ml bovine pituitary extract. BCl foetal osteoblast-like cells were 
kindly donated by R. Mason (4) and were grown in Eagle's MEM with 5% FBS 
and 5mg/L vitamin C. Unless otherwise stated all cell lines were obtained 

20 from the American Type Culture Collection (Manassas, VA). 

Reverse Trm^scriptase-PCR (RT-PCR). 

Total RNA extracted from approximately 1.5 x 10* cells, from 
leukocytes prepared from 40 ml blood, or from human tissue using acid* 

25 phenol extraction was purified by using a guanidium isothiocyanate-cesium 
chloride step gradient. First-strand cDNA was synthesized from 5 jig of total 
RNA primed with random hexamers (Promega) using Superscript II reverse 
transcriptase (Life Technologies). One-tenth of the cDNA (2fil) was used for 
subsequent PCR, with 36 cycles of amplification, using exon-specific forward 

30 primers (exon la: corresponding to nucleotides 1-21 of hVDR cDNA (1); 
exon Id: 5'-GGCTGTCG ATGGTGCTCAGAAC-3' ; 
exon If: 5 -AAGTTCCTCCGAGGAGCCTGCC-3 1 ) ; 

and a common reverse primer in exon 3 [corresponding to nucleotides 301- 
280 of hVDR cDNA (1)1- All RT-PCRs were repeated multiple times by using 
35 RNA/cDNA prepared at different times from multiple sources. Each PGR 
included an appropriate cDNA-negative control, and additional controls 
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included RT-negative controls prepared alongside cDNA and RNA/cDNA 
prepared from VDR-negative cell lines. PCR products were separated on 2% 
agarose and visualized with ethidium bromide staining. 

5 Functional Analysis ofhVDR Gene Promoters. 

Sequences flanking exons la, Id, and If (see Fig. 1A) were FCR- 
amplified by using Pfu polymerase (Stratagene) and cloned into the 
pGL3basic vector (Promega) upstream of the luciferase gene reporter. 
Promoter-reporter constructs were transfected into NIH 3T3 and COS 7 cells 

10 by using the standard calcium phosphate-precipitation method. Cells were 
seeded at 2.3+2,5 x 10° per 150-cm 2 flask the day before transfection. Several 
hours before the precipitates were added the medium was changed to DMEM 
with 2% charcoal-stripped FBS. Cells were exposed to precipitate for 16 h 
before subculturing and were harvested 24 h later. The parent vector 

15 pGL3basic was used as a promoterless control in these experiments and a 
simian virus 40 promoter-chloramphenicol acetyltransferase (CAT) gene 
reporter construct was cotransfected as an internal control for transfection 
efficiency in each case. The activity of each construct was corrected for 
transfection efficiency and for the activity of the pGL3 basic empty vector 

20 control and expressed as a percentage of the activity of the construct 

la(-488,-t-75). Luciferase and CAT assays were carried out in triplicate, and 
each construct was tested in transfection at least three times. 

RESULTS 

25 

Identification of Alternative 5 } Variants of the hVDR Gene. 

Upstream exons were identified in human kidney VDR transcripts by 5' 
RACE (exons If, le, Id. and lb) and localized by sequencing of cosmid 
clones (Fig. To verify these results and to characterize the structure of 

30 the 5' end of the VDR gene, exon-specific forward primers were used with a 
common reverse primer in exon 3 to amplify specific VDR transcripts from 
human tissue and cell line RNA (Fig. IB). The identity of these PCR products 
was verified by Southern blot and by cloning and sequencing. Five different 
VDR transcripts originating from exon la were identified. The major 

35 transcript (transcript 1 in Fig. IB) corresponds to the published cDNA 

sequence (1). Three less-abundant forms (2, 3, and 4 in Fig. IB) arise from 
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alternative splicing of exon 1c and a novel 122-bp exon lb into or out of the 
final transcript. These three variant transcripts were described recently by 
Pike and colleagues (2). A fifth minor variant was identified (5 in Fig. IB) 
that lacks exons lb and lc, but includes an extra 152 bp of intronic sequence 
5 immediately 3 1 to exon 2, potentially encoding a truncated protein as a result 
of an in-frame termination codon in intron 2. 

Four more transcripts were characterized that originate from exon If, a 
novel 207-bp exon more than 9 kb upstream from exon la. The major lf- 
containing transcript (11 in Fig.lB) consists of exon If spliced immediately 

10 adjacent to exon lc. Three less-abundant variants (12, 13, and 14 in Fig. IB) 
arise from alternative splicing of exon lc and a novel 159-bp exon le into or 
out of the final transcript. All these hVDR variants differ only in their 5' 
UTRs and encode identical proteins from translation initiation in exon 2, 

Of considerable interest, another five hVDR transcripts were identified 

15 that originate from exon Id, a novel 96-bp exon located 296 bp downstream 
from exon la. The major exon Id-containing transcript (6 in Fig. IB) utilizes 
exon Id in place of exon la of the hVDR cDNA. Three minor variants (7, 8, 
and 9 in Fig. IB) arise from alternative splicing of exons lb and lc into or out 
of the transcript, analogous to the exon la-containing variants 2, 3, and 4. A 

20 fifth minor variant transcript (10 in Fig. IB) lacks exons lb and lc, but 

includes 152 bp of intron 2 analogous to the exon la-containing transcript 5, 
and also potentially encodes a truncated protein. Two of these exon ld- 
containiug hVDR transcripts encode an N-terminal variant form of the hVDR 
protein. Utilization of an ATG codon in exon Id, which is in a favorable 

25 context and in-frame with the major translation start site in exon 2, would 
generate a protein with an additional 50 aa N-terminal to the ATG codon in 
exon 2 in the case of variant 6 or 23 aa in the case of variant 9 (Fig.lC). 

The relative level of expression of the different transcripts is difficult 
to address with PCR since relatively minor transcripts may be amplified. 

30 However, Southern blots of PCR products from the linear range of PCR 
amplification indicated that equivalent amounts of PCR product were 
accumulated after 26 cycles for exon la transcripts compared with 30 cycles 
for exon id transcripts, suggesting that Id abundance is about 5% of that of 
la transcripts. This is consistent with the frequency of clones selected and 

35 sequenced from RACE analysis of two separate samples of kidney ENA: la 
(21/27;78%), Id (2/27; 7%), and If (4/27: 15%). RT-PCR with exon la-, Id-, or 
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lf-specific forward primers and reverse primers in exons 7 or 9, followed by 
cloning and sequencing, suggests that these 5' variant transcripts are not 
associated with differences at the 3' end of the transcript. 

5 Exon-hitron Organization ofthehVDR Gene. 

Overlapping cosmid clones were isolated from a human lymphocyte 
genomic library and characterized by hybridization to exon-specific 
oligonucleotide probes (Fig. lA). The exon-intron boundaries of the hVDR 
gene were determined by comparison of the genomic sequence from cosmid 

10 clones with the cDNA sequence. Upstream exons were localized in the VDR 
gene by sequencing cosmid clones, which extend approximately 7 kb into the 
intron between exons le and If, enabling verification of both their sequence 
and the presence of consensus splice donor/acceptor sites. Sequence 
upstream of exon if was obtained by anchored PCR from genomic DNA by 

15 using commercially available anchor-ligated DNA (GLONTECH). In total, the 
hVDR gene spans more than 60 kb and consists of at least 14 exons (Fig. 1A). 

Tissue-Specific Expression ofhVDR Transcripts. 

The pattern of expression of variant hVDR transcripts was examined by 

20 RT-PCR in a variety of cell lines and tissues with exon la-, Id-, or lf-specific 
forward primers and a common reverse primer in exon 3. Exon la and id 
transcripts (Fig. IB, variants 1-10) were coordinately expressed in all RNA 
samples analyzed (Fig. 2 A and B). Exon If transcripts (Fig. IB, variants 11- 
14), however, were detected only in RNA from human kidney tissue (two 

25 separate samples), human parathyroid adenoma tissue, and an intestinal 

carcinoma cell line, UU 1863 (Fig. 2C]. Interestingly, these represent major 
target tissues for the calcitropic effects of vitamin D. 

Functional Analysis ofhVDR Gene Promoters. 

30 Promoter activities of the 5* flanking regions of exons la, id, and If 

were examined in NIH 3T3 and COS 7 cells (Fig. 3). Sequences flanking exon 
la exhibited high promoter activity in both cell lines (Fig. 3A). Maximum 
luciferase expression of 36- and 54-fold over the empty vector was attained 
for construct la(-488,+75) in NIH 3T3 and COS 7 cells, respectively. This 

35 activity could be attributed largely to a GC-rich region containing multiple 
consensus Spl-binding motifs lying within 100 bp immediately adjacent to 
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the transcription start site. This region alone, upstream of a luciferase 
reporter [construct la(-94.+ 75)], accounted for 43% of the maximum activity 
observed in NIH 3T3 cells and 86% of the maximum observed in COS 7 cells. 
The removal of this GC-rich region [construct la(-29, + 75)] redviced luciferase 

5 activity to only 13% of the maximum in NIH 3T3 and 19% in COS 7 cells. 
Despite the fact that VDR transcripts that originated from exon id were 
identified, distinct promoter activity was not associated with sequences 
within 300 bp of exon Id [constructs ld(+87,+424) and ld( + 244, + 424}]; 
rather, the sequence immediately adjacent to exon Id may contain a 

10 suppressor element (Fig. 3A). Construct la-ld(-846,+470). spanning the 5' 
flanking regions of both exons la and id. resulted in only 42% and 60%i of 
the activity of la(-898. + 75) in NIH 3T3 and COS 7 cells, whereas the 3' 
deletion of 227 bp restored luciferase activity to 65% and 97% of the activity 
of la(-898. + 75), respectively. Similarly, the 5' truncated construct la-Id (- 

15 94.+470), spanning the 5' flanking regions of both la and Id. resulted in only 
35% and 40% of the activity of la(-94, + 75), while a further 3' deletion of 227 
bp restored luciferase activity to 69% and 91% of the activity of la(-94,+75) 
in NIH 3T3 and COS 7 cells. It is possible that transcription from exons la 
and Id is driven by overlapping promoter regions rather than from two 

20 distinct promoters, as has been described for the mouse androgen receptor 
gene. 

Sequence upstream of exon If showed significant promoter activity in 
NIH 3T3 cells of 22% of that of the most active construct, la(-488, + 75) t or 9- 
fold over P GL3basic [construct lf(-1168,+58)] (Fig. 3B). A shorter construct 
25 [lf(-172,+58)] had similar activity, with evidence of a suppressor element 
(between nucleotides -278 and +172) able to repress luciferase activity by 
70%. Interestingly, the same constructs were not active in COS 7 cells. This 
cell line-specific activity of exon If flanking sequences may reflect a 
requirement for tissue- or cell-specific protein factors. 

30 

Identification of VDR isoforms in whole cell lysates 

The existence of a VDR isoform including exons Id and lc has been 
confirmed in cell lysates from multiple human, monkey, rat and mouse cell 
lines derived from kidney, intestine, liver and bone, by immunoprecipitation 
35 (using the anti-VDR 9A7 rat monoclonal antibody; Affinity Bioreagents Inc., 
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Golden, Colorado) followed by Western blot analysis. The id- and loexon- 
specific antibodies detected the same band in all immunoprecipitations. 

DISCUSSION 

5 

The present inventors have identified 5* variant transcripts of the 
hVDR that suggest the existence of alternative promoters. These transcripts 
may not have been discriminated in previous Northern analyses because of 
their similarity in size. Transcription initiation from exons la or if and 

10 alternative splicing generate VDR transcripts that vary in their 5 1 UTRs but 
encode the same 427-aa protein. Transcription initiation from exon id and 
alternative splicing generate hVDR transcripts with the potential to encode 
variant proteins with an additional 50 or 23 aa at the N terminus. There was 
no evidence that these 5' variants are associated with differences at the 3' end 

15 of the transcript. Although isoforms are common in other members of the 

nuclear receptor superfamily, the only evidence for isoforms of the hVDR is a 
common polymorphism in the triplet encoding the initiating methionine of 
the 427-aa form of the VDR that results in initiation of translation at an 
alternative start codon beginning at the 10th nucleotide down-stream, 

20 encoding a protein truncated by 3 aa at the N terminus (5). Similarly, two 

forms of the avian VDR, differing in size by 14 aa, are generated from a single 
transcript by alternative translation initiation (6), and in the rat a dominant- 
negative VDR is generated by intron retention (7). 

Heterogeneity in the 5' region is a common feature of other nuclear 

25 receptor genes. Tissue-specific alternative-promoter usage generates multiple 
transcripts of the human estrogen receptor a (ERa), the human and rat 
mineralocorticoid receptors, and the mouse glucocorticoid receptor (GR), 
which differ in their 5' UTRs but code for identical proteins. However, other 
members of the nuclear receptor superfamily have multiple, functionally 

30 distinct isoforms arising from differential promoter usage and/or alternative 
splicing. The generation of N-terminal variant protein isoforms has been 
described for the progesterone receptor (PR), peroxisome proliferator- 
activated receptor (PPARJ, and the retinoid and thyroid receptors. Some 
receptor isoforms exhibit differential promoter-specific transactivation 

35 activity. The N-terminal A/B regions of many nuclear receptor proteins 
possess a ligand-independent transactivation function (AF1). An AFl 
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domain has been demonstrated for the thyroid receptor bl (TRbl), ER, GR, 
PR, PPARg, and tlie retinoid receptors. The activity of the AFl domain has 
been shown to vary in both a tissue- and promoter-specific manner. The N- 
terminal A/B region of nuclear receptors is the least-conserved domain across 
5 the family and between receptor subtypes, varying considerably both in 
length and sequence. The VDR, however, is unusual as its N-terminal A/B 
region is much shorter than that of other nuclear receptors, with only 23 aa 
N-terminal to the DNA-binding domain, and deletion of these residues seems 
to have no effect on VDR function. This region in other receptors is 

10 associated with optimal ligand-dependent transactivation and can interact 
directly with components of the basal transcription complex. Two stretches 
of basic amino acid residues, RNKKR and RPHRR, in the predicted amino 
acid sequences of the variant hVDR N termini (Fig. 1C) resemble nuclear 
localization signals. An N-terminal variant VDR protein therefore might 

15 exhibit different transactivation potential, possibly mediated by different 
protein interactions, or may specify a different subcellular localization. The 
tissue-specific expression of exon If-containing transcripts is mediated by a 
distal promoter more than 9 kb vipstream of exons la and Id. Exon If 
transcripts were detected only in kidney tissue, parathyroid adenoma tissue, 

20 and an intestinal cell line, LIM 1863. It is interesting that these tissues 
represent major target tissues for the calcitropic effects of vitamin D. The 
absence of lf-containing transcripts in two other kidney cell lines, HK-2 
(proximal tubule) and HEK-293 (embryonal kidney), as well as one other 
embryonal intestinal cell line, Intestine-407, suggests that the expression of 

25 If transcripts is cell type-specific. The cell line-specific activity of exon If 
flanking sequences in promoter reporter assays may reflect a requirement for 
tissue- or cell-specific protein factors to mediate expression from this 
promoter. 

This study has demonstrated that expression of the human VDR gene, 
30 which spans more than 60 kb and consists of 14 exons. is under complex 
transcriptional control by multiple promoters. The expression of multiple 
exon If transcripts is mediated by utilization of a distal tissue-specific 
promoter. Transcription from a proximal promoter, or promoters, generates 
multiple variant hVDR transcripts, two of which code for N-terminal variant 
35 proteins. Multiple, functionally distinct isoforms mediate the tissue- and/or 
developmental-specific effects of many members of the nuclear receptor 
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superfainily. Although the actual relative abundance of the various 
transcripts and their levels of translation in vivo have not yet been 
characterized, the results suggest that major variant isoforms of the hVDR 
exist. Differential regulation of these hVDR gene promoters and of 
5 alternative splicing of variant VDR transcripts may have implications for 

understanding the various actions of l,25-(OH) 2 D 3 in different cell types, and 
variant VDR transcripts may play a role in tissue specific VDR actions in 
bone and calcium homeostasis. 

10 

It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
15 be considered in all respects as illustrative and not restrictive. 
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Sequence listings:- 



<110> Garvan Institute of Medical Research 



Title of the Invention: Isoforms of the Human Vitamin D Receptor 

<130> 91317 

<140> 
<141> 

<160> 12 

<170> Patentln Ver. 2.0 

SEQ ID NO; I 

<211> 96 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gtttccttct tctgtcgggg cgccttggca tggagtggag gaataagaaa aggagcgatt 60 
ggctgtcgat ggtgctcaga actgctggag tggagg 96 



SEQ ID NO: 2 

<211> 1413 

<212> DNA 

<213> Homo sapiens 



<400> 2 

gtttccttct 

ggctgtcgat 

tgagacctca 

tggaggcaat 

cccggatctg 

gtgaaggctg 

ccttcaacgg 

tcaaacgctg 

agaggaagcg 

ggcccaagct 

agacctacga 

atggtggagg 

actcctcctc 

gcttctccaa 

tgtcccagct 

tcattggctt 

tactgctgaa 

tggacgacat 

ccaaagccgg 

agaagctgaa 

cagatcgtcc 

acacactgca 

ccaagatgat 

accgctgcct 

tgtttggcaa 



tctgtcgggg 
ggtgctcaga 
cagaagagca 
ggcggccagc 
tggggtgtgt 
caaaggcttc 
ggactgccgc 
tgtggacatc 
ggagatgatc 
gtctgaggag 
ccccacctac 
gagccatcct 
ctcctgctca 
tctggatctg 
ctccatgctg 
tgctaagatg 
gtcaagtgcc 
gtcctggacc 
acacagcctg 
cttgcatgag 

tggggtgcag 

gacgtacatc 
ccagaagcta 
ctccttccag 
tgagatctcc 



cgccttggca 

actgctggag 

cccctgggct 

acttccctgc 

ggagaccgag 

ttcaggcgaa 

atcaccaagg 

ggcatgatga 

ctgaagcgga 

cagcagcgca 

tccgacttct 

tccaggccca 

gatcactgta 

agtgaagaag 

ccccacctgg 

ataccaggat 

attgaggtca 

tgtggcaacc 

gagctgattg 

gaggagcatg 

gacgccgcgc 

cgctgccgcc 

gccgacctgc 

cctgagtgca 

tga 



tggagtggag 
tggaggaagc 
ccacttacct 
ctgaccctgg 
ccactggctt 
gcatgaagcg 
acaaccgacg 
aggagttcat 
aggaggagga 
tcattgccat 
gccagttccg 
actccagaca 
tcacctcttc 
attcagatga 
ctgacctggt 
tcagagacct 
tcatgttgcg 
aagactacaa 
agcccctcat 
tcctgctcat 
tgattgaggc 
acccgccccc 
gcagcctcaa 
gcatgaagct 



gaataagaaa 
ctttgggtct 
gccccctgct 
agactttgac 
tcacttcaat 
gaaggcacta 
ccactgccag 
tctgacagat 
ggccttgaag 
actgctggac 
gcctccagtt 
cactcccagc 
agacatgatg 
cccttctgtg 
cagttacagc 
cacctctgag 
ctccaatgag 
gtaccgcgtc 
caagttccag 
ggccatctgc 
catccaggac 
gggcagccac 
tgaggagcac 
aacgcccctt 



aggagcgatt 
gaagtgtctg 
ccttcaggga 
cggaacgtgc 
gctatgacct 
ttcacctgcc 
gcctgccggc 
gaggaagtgc 
gacagtctgc 
gcccaccata 
cgtgtgaatg 
ttctctgggg 
gactcgtcca 
accctagagc 
atccaaaagg 
gaccagatcg 
tccttcacca 
agtgacgtga 
gtgggactga 
atcgtctccc 
cgcctgtcca 
ctgctctatg 
tccaagcagt 
gtgctcgaag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1463 
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SEQ ID NO: 3 

<211> 1382 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gtttccttct tctgtcgggg cgccttggca 
ggctgtcgat ggtgctcaga actgctggag 
cttccctgcc tgaccctgga gactttgacc 
gagaccgagc cactggcttt cacttcaatg 
tcaggcgaag catgaagcgg aaggcactat 
tcaccaagga caaccgacgc cactgccagg 
gcatgatgaa ggagttcatt ctgacagatg 
tgaagcggaa ggaggaggag gccttgaagg 
agcagcgcat cattgccata ctgctggacg 
ccgacttctg ccagttccgg cctccagttc 
ccaggcccaa ctccagacac actcccagct 
atcactgtat cacctcttca gacatgatgg 
gtgaagaaga ttcagatgac ccttctgtga 
cccacctggc tgacctggtc agttacagca 
taccaggatt cagagacctc acctctgagg 
ttgaggtcat catgttgcgc tccaatgagt 
gtggcaacca agactacaag taccgcgtca 
agctgattga gcccctcatc aagttccagg 
aggagcatgt cctgctcatg gccatctgca 
acgccgcgct gattgaggcc atccaggacc 
gctgccgcca cccgcccccg ggcagccacc 
ccgacctgcg cagcctcaat gaggagcact 
ctgagtgcag catgaagcta acgccccttg 
ga 



tggagtggag gaataagaaa aggagcgatt 60 
tggaggggat ggaggcaatg gcggccagca 120 
ggaacgtgcc ccggatctgt ggggtgtgtg 180 
ctatgacctg tgaaggctgc aaaggcttct 240 
tcacctgccc cttcaacggg gactgccgca 300 
cctgccggct caaacgctgt gtggacatcg 360 
aggaagtgca gaggaagcgg gagatgatcc 420 
acagtctgcg gcccaagctg tctgaggagc 480 
cccaccataa gacctacgac cccacctact 540 
gtgtgaatga tggtggaggg agccatcctt 600 
tctctgggga ctcctcctcc tcctgctcag 660 
actcgtccag cttctccaat ctggatctga 720 
ccctagagct gtcccagctc tccatgctgc 780 
tccaaaaggt cattggcttt gctaagatga 840 
accagatcgt actgctgaag tcaagtgcca 900 
ccttcaccat ggacgacatg tcctggacct 960 
gtgacgtgac caaagccgga cacagcctgg 1020 
tgggactgaa gaagctgaac ttgcatgagg 1080 
tcgtctcccc agatcgtcct ggggtgcagg 1140 
gcctgtccaa cacactgcag acgtacatcc 1200 
tgctctatgc caagatgatc cagaagctag 1260 
ccaagcagta ccgctgcctc tccttccagc 1320 
tgctcgaagt gtttggcaat gagatctcct 1380 

1382 



SEQ ID NO: 4 

<211> 1534 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gtttccttct tctgtcgggg cgccttggca 
ggctgtcgat ggtgctcaga actgctggag 
cttccctgcc tgaccctgga gactttgacc 
gagaccgagc cactggcttt cacttcaatg 
tcaggtgagc ccccctccca ggctctcccc 
tttccatgaa gggagccctt gcatttttca 
tgcggcgctc acagccacag gagcaggagg 
attcacctgc cccttcaacg gggactgccg 
ggcctgccgg ctcaaacgct gtgtggacat 
tgaggaagtg cagaggaagc gggagatgat 
ggacagtctg cggcccaagc tgtctgagga 
cgcccaccat aagacctacg accccaccta 
tcgtgtgaat gatggtggag ggagccatcc 
cttctctggg gactcctcct cctcctgctc 
ggactcgtcc agcttctcca atctggatct 
gaccctagag ctgtcccagc tctccatgct 
catccaaaag gtcattggct -ttgctaagat 
ggaccagatc gtactgctga agtcaagtgc 
gtccttcacc atggacgaca tgtcctggac 
cagtgacgtg accaaagccg gacacagcct 
ggtgggactg aagaagctga acttgcatga 
catcgtctcc ccagatcgtc ctggggtgca 



tggagtggag gaataagaaa aggagcgatt 60 
tggaggggat ggaggcaatg gcggccagca 120 
ggaacgtgcc ccggatctgt ggggtgtgtg 180 
ctatgacctg tgaaggctgc aaaggcttct 240 
agtggaaagg gagggagaag aagcaaggtg 300 
catctccttc cttacaatgt ccatggaaca 360 
gtcttggcga agcatgaagc ggaaggcact 420 
catcaccaag gacaaccgac gccactgcca 480 
cggcatgatg aaggagttca ttctgacaga 54 0 
cctgaagcgg aaggaggagg aggccttgaa 600 
gcagcagcgc atcattgcca tactgctgga 660 
ctccgacttc tgccagttcc ggcctccagt 720 
ttccaggccc aactccagac acactcccag 780 
agatcactgt atcacctctt cagacatgat 840 
gagtgaagaa gattcagatg acccttctgt 900 
gccccacctg gctgacctgg tcagttacag 960 
gataccagga ttcagagacc tcacctctga 1020 
cattgaggtc atcatgttgc gctccaatga 1080 
ctgtggcaac caagactaca agtaccgcgt 1140 
ggagctgatt gagcccctca tcaagttcca 1200 
ggaggagcat gtcctgctca tggccatctg 1260 
ggacgccgcg ctgattgagg ccatccagga 1320 
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ccgcctgtcc aacacactgc agacgtacat 
cctgctctat gccaagatga tccagaagct 
ctccaagcag caccgctgcc tctccttcca 
tgtgctcgaa gtgtttggca atgagatctc 



ccgctgccgc cacccgcccc cgggcagcca 1380 
agccgacctg cgcagcctca atgaggagca 1440 
gcctgagtgc agcatgaagc taacgcccct 1500 
ctga 1534 



SEQ ID NO: 5 

<211> 207 

<212> DNA 

<213> Homo sapiens 



<400> 5 

tgcgaccttg gcggtgagcc tggggacagg 
cccggcccaa ggcgagggag aacagcggca 
cacccgcagc ccaatccatc actcagcaac 
gagcctgcca tccagtcgtg cgtgcag 



ggtgaggcca gagacggacg gacgcagggg 60 
ctaaggcaga aaggaagagg gcggtgtgtt 120 
tcctagacgc tggtagaaag ttcctccgag 180 

207 



SEQ ID NO: 6 

<211> 157 

<212> DNA 

<213> Homo sapiens 



<400> 6 

aggcagcatg aaacagtggg atgtgcagag 
cctcagctgt agaaaccttg acaactctgc 
tactcttcat gtctgaaaag gctatgataa 



agaagatctg ggtccagtag ctctgacact 60 
acatcagttg tacaatggaa cggtattttt 120 
agatcaa 157 



SEQ ID NO: 7 

<211> 1574 

<212> DNA 

<213> Homo sapiens 



<400> 7 

tgcgaccttg gcggtgagcc tggggacagg 
cccggcccaa ggcgagggag aacagcggca 
cacccgcagc ccaatccatc actcagcaac 
gagcctgcca tccagtcgtg cgtgcagaag 
acagaagagc acccctgggc tccacttacc 
tggcggccag cacttccctg cctgaccctg 
gtggggtgtg tggagaccga gccactggct 
gcaaaggctt cttcaggcga agcatgaagc 
gggactgccg catcaccaag gacaaccgac 
gtgtggacat cggcatgatg aaggagttca 
gggagatgat cctgaagcgg aaggaggagg 
tgtctgagga gcagcagcgc atcattgcca 
accccaccta ctccgacttc tgccagttcc 
ggagccatcc ttccaggccc aactccagac 
cctcctgctc agatcactgt atcacctctt 
atctggatct gagtgaagaa gattcagatg 
tctccatgct gccccacctg gctgacctgg 
ttgctaagat gataccagga ttcagagacc 
agtcaagtgc cattgaggtc atcatgttgc 
tgtcctggac ctgtggcaac caagactaca 
gacacagcct ggagctgatt gagcccctca 
acttgcatga ggaggagcat gtcctgctca 
ctggggtgca ggacgccgcg ctgattgagg 
agacgtacat ccgctgccgc cacccgcccc 
tccagaagct agccgacctg cgcagcctca 



ggtgaggcca gagacggacg gacgcagggg 60 
ctaaggcaga aaggaagagg gcggtgtgtt 120 
tcctagacgc tggtagaaag ttcctccgag 180 
cctttgggtc tgaagtgtct gtgagacctc 240 
tgccccctgc tccttcaggg atggaggcaa 300 
gagactttga ccggaacgtg ccccggatct 360 
ttcacttcaa tgctatgacc tgtgaaggct 420 
ggaaggcact attcacctgc cccttcaacg 480 
gccactgcca ggcctgccgg ctcaaacgct 540 
ttctgacaga tgaggaagtg cagaggaagc 600 
aggccttgaa ggacagtctg cggcccaagc 660 
tactgctgga cgcccaccat aagacctacg 720 
ggcctccagt tcgtgtgaat gatggtggag 780 
acactcccag cttctctggg gactcctcct 840 
cagacatgat ggactcgtcc agcttctcca 900 
acccttctgt gaccctagag ctgtcccagc 960 
tcagttacag catccaaaag gtcattggct 1020 
tcacctctga ggaccagatc gtactgctga 1080 
gctccaatga gtccttcacc atggacgaca 1140 
agtaccgcgt cagtgacgtg accaaagccg 1200 
tcaagttcca ggtgggactg aagaagctga 1260 
tggccatctg catcgtctcc ccagatcgtc 1320 
ccatccagga ccgcctgtcc aacacactgc 1380 
cgggcagcca cctgctctat gccaagatga 1440 
atgaggagca ctccaagcag taccgctgcc 1500 
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tctccttcca gcctgagtgc agcatgaagc taacgcccct tgtgctcgaa gtgtttggca 1560 
atgagatctc ctga 1574 



SEQ ID NO: 8 

<211> 122 

<212> DMA 

<213> Homo sapiens 

<400> 8 

ggctcctgaa cctagcccag ctggacggag aaatggactc tagcctcctc tgatagcctc 60 
atgccaggcc ccgtgcacat tgctttgctt gcctccctca atcctcatag cttctctttg 120 
gg 122 



SEQ ID NO: 9 
<211> 477 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Glu Trp Arg Asn Lys Lys Arg Ser Asp Trp Leu Ser Met Val Leu 
15 10 15 

Arg Thr Ala Gly Val Glu Glu Ala Phe Gly Ser Glu Val Ser Val Arg 
20 25 30 

Pro His Arg Arg Ala Pro Leu Gly Ser Thr Tyr Leu Pro Pro Ala Pro 
35 40 45 

Ser Gly Met Glu Ala Met Ala Ala Ser Thr Ser Leu Pro Asp Pro Gly 
50 55 60 

Asp Phe Asp Arg Asn Val Pro Arg lie Cys Gly Val Cys Gly Asp Arg 
65 70 75 80 

Ala Thr Gly Phe His Phe Asn Ala Met Thr Cys Glu Gly Cys Lys Gly 
85 90 , 95 

Phe Phe Arg Arg Ser Met Lys Arg Lys Ala Leu Phe Thr Cys Pro Phe 
100 105 110 

Asn Gly Asp Cys Arg lie Thr Lys Asp Asn Arg Arg His Cys Gin Ala 
115 120 125 

Cys Arg Leu Lys Arg Cys Val Asp lie Gly Met Met Lys Glu Phe lie 
130 135 140 

Leu Thr Asp Glu Glu Val Gin Arg Lys Arg Glu Met He Leu Lys Arg 
145 150 155 160 

Lys Glu Glu Glu Ala Leu Lys Asp Ser Leu Arg Pro Lys Leu Ser Glu 
165 170 175 

Glu Gin Gin Arg He He Ala He Leu Leu Asp Ala His His Lys Thr 
180 185 190 

Tyr Asp Pro Thr Tyr Ser Asp Phe Cys Gin Phe Arg Pro Pro Val Arg 
195 200 205 
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Val Asn Asp Gly Gly Gly Ser His Pro Sex Arg Pro Asn Ser Arg His 
210 215 • 220 

Thr Pro Ser Phe Ser Gly Asp Ser Ser Ser Ser Cys Ser Asp His Cys 
225 230 235 240 

lie Thr Ser Ser Asp Met Met Asp Ser Ser Ser Phe Ser Asn Leu Asp 
245 250 255 

Leu Ser Glu Glu Asp Ser Asp Asp Pro Ser Val Thr Leu Glu Leu Ser 
260 265 270 

Gin Leu Ser Met Leu Pro His Leu Ala Asp Leu Val Ser Tyr Ser lie 
275 280 285 

Gin Lys Val lie Gly Phe Ala Lys Met He Pro Gly Phe Arg Asp Leu 
290 295 300 

Thr Ser Glu Asp Gin lie, Val Leu Leu Lys Ser Ser Ala He Glu Val 
305 310 315 320 

He Met Leu Arg Ser Asn Glu Ser Phe Thr Met Asp Asp Met Ser Trp 
325 330 335 

Thr Cys Gly Asn Gin Asp Tyr Lys Tyr Arg Val Ser Asp Val Thr Lys 
340 345 350 

Ala Gly His Ser Leu Glu Leu He Glu Pro Leu He Lys Phe Gin Val 
355 360 365 

Gly Leu Lys Lys Leu Asn Leu His Glu Glu Glu His Val Leu Leu Met 
370 375 380 

Ala He Cys He Val Ser Pro Asp Arg Pro Gly Val Gin Asp Ala Ala 
385 390 395 400 

Leu He Glu Ala lie Gin Asp Arg Leu Ser Asn Thr Leu Gin Thr Tyr 
405 410 415 

He Arg Cys Arg His Pro Pro Pro Gly Ser His Leu Leu Tyr Ala Lys 
420 425 430 

Met He Gin Lys Leu Ala Asp Leu Arg Ser Leu Asn Glu Glu His Ser 
435 440 445 

Lys Gin Tyr Arg Cys Leu Ser Phe Gin Pro Glu Cys Ser Met Lys Leu 
450 455 460 

Thr Pro Leu Val Leu Glu Val Phe Gly Asn Glu He Ser 
465 470 475 
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SEQ ID NO: 10 
<211> 450 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Met Glu Trp Arg Asn Lys Lys Arg Ser Asp Trp Leu Ser Met Val Leu 
15 10 15 

Arg Thr Ala Gly Val Glu Gly Met Glu Ala Met Ala Ala Ser Thr Ser 
20 25 30 

Leu Pro Asp Pro Gly Asp Phe Asp Arg Asn Val Pro Arg lie Cys Gly 
35 40 45 

Val Cys Gly Asp Arg Ala Thr Gly Phe His Phe Asn Ala Met Thr Cys 
50 55 60 

Glu Gly Cys Lys Gly Phe Phe Arg Arg Ser Met Lys Arg Lys Ala Leu 
65 70 75 80 

Phe Thr Cys Pro Phe Asn Gly Asp Cys Arg lie Thi Lys Asp Asn Arg 
85 90 95 

Arg His Cys Gin Ala Cys Arg Leu Lys Arg Cys Val Asp lie Gly Met 
100 105 110 

Met Lys Glu Phe lie Leu Thr Asp Glu Glu Val Gin Arg Lys Arg Glu 
115 120 125 

Met lie Leu Lys Arg Lys Glu Glu Glu Ala Leu Lys Asp Ser Leu Arg 
130 135 140 

Pro Lys Leu Ser Glu Glu Gin Gin Arg He He Ala He Leu Leu Asp 
145 150 155 160 

Ala His His Lys Thr Tyr Asp Pro Thr Tyr Ser Asp Phe Cys Gin Phe 
165 170 175 

Arg Pro Pro Val Arg Val Asn Asp Gly Gly Gly Ser His Pro Ser Arg 
180 185 190 

Pro Asn Ser Arg His Thr Pro Ser Phe Ser Gly Asp Ser Ser Ser Ser 
195 200 205 

Cys Ser Asp His Cys He Thr Ser Ser Asp Met Met Asp Ser Ser Ser 
210 215 220 

Phe Ser Asn Leu Asp Leu Ser Glu Glu Asp Ser Asp Asp Pro Ser Val 
225 230 235 240 

Thr Leu Glu Leu Ser Gin Leu Ser Met Leu Pro His Leu Ala Asp Leu 
245 250 255 

Val Ser Tyr Ser He Gin Lys Val He Gly Phe Ala Lys Met He Pro 
260 265 270 

Gly Phe Arg Asp Leu Thr Ser Glu Asp Gin He Val Leu Leu Lys Ser 
275 280 285 
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Ser Ala lie Glu 

290 

Asp Asp Met Ser 
305 

Ser Asp Val Thr 



lie Lys Phe Gin 
340 

His Val Leu Leu 
355 



Val Gin Asp Ala 
370 

Thr Leu Gin Thr 
385 

Leu Leu Tyr Ala 



Asn Glu Glu His 
420 

Cys Ser Met Lys 
435 

He Ser 
450 



Val He Met Leu 
295 

Trp Thr Cys Gly 
310 

Lys Ala Gly His 
325 

Val Gly Leu Lys 



Met Ala He Cys 
360 

Ala Leu He Glu 
375 

Tyr He Arg Cys 
390 

Lys Met He Gin 
405 

Ser Lys Gin Tyr 



Leu Thr Pro Leu 
440 
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Arg Ser Asn Glu 
300 

Asn Gin Asp Tyr 
315 

Ser Leu Glu Leu 
330 

Lys Leu Asn Leu 
345 

He Val Ser Pro 



Ala He Gin Asp 
380 

Arg His Pro Pro 
395 

Lys Leu Ala Asp 
410 

Arg Cys Leu Ser 
425 

Val Leu Glu Val 



Ser Phe Thr Met 



Lys Tyr Arg Val 
320 

He Glu Pro Leu 
335 

His Glu Glu Glu 
350 



Asp Arg Pro Gly 
365 

Arg Leu Ser Asn 



Pro Gly Ser His 
400 

Leu Arg Ser Leu 
415 

Phe Gin Pro Glu 
430 

Phe Gly Asn Glu 
445 



SEQ ID NO: 11 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Glu Trp Arg Asn Lys Lys Arg Ser Asp Trp Leu Ser Met Val Leu 
15 10 15 

Arg Thr Ala Gly Val Glu Gly Met Glu Ala Met Ala Ala Ser Thr Ser 
20 25 30 

Leu Pro Asp Pro Gly Asp Phe Asp Arg Asn Val Pro Arg He Cys Gly 
35 40 45 

Val Cys Gly Asp Arg Ala Thr Gly Phe His Phe Asn Ala Met Thr Cys 
50 55 60 



Glu Gly Cys Lys Gly Phe Phe Arg 
65 70 
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SEQ ID NO: 12 
<211> 427 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Met Glu Ala Met Ala Ala Ser Thr Ser Leu Pro Asp Pro Gly Asp Phe 
15 10 15 

Asp Arg Asn Val Pro Arg lie Cys Gly Val Cys Gly Asp Arg Ala Thr 
20 25 30 

Gly Phe His Phe Asn Ala Met Thr Cys Glu Gly Cys Lys Gly Phe Phe 
35 40 45 

Arg Arg Ser Met Lys Arg Lys Ala Leu Phe Thr Cys Pro Phe Asn Gly 
50 55 60 

Asp Cys Arg lie Thr Lys Asp Asn Arg Arg His Cys Gin Ala Cys Arg 
65 70 75 80 

Leu Lys Arg Cys Val Asp lie Gly Met Met Lys Glu Phe lie Leu Thr 
85 90 95 

Asp Glu Glu Val Gin Arg Lys Arg Glu Met lie Leu Lys Arg Lys Glu 
100 105 110 

Glu Glu Ala Leu Lys Asp Ser Leu Arg Pro Lys Leu Ser Glu Glu Gin 
115 120 125 

Gin Arg He He Ala He Leu Leu Asp Ala His His Lys Thr Tyr Asp 
130 135 140 

Pro Thr Tyr Ser Asp Phe Cys Gin Phe Arg Pro Pro Val Arg Val Asn 
145 150 155 160 

Asp Gly Gly Gly Ser His Pro Ser Arg Pro Asn Ser Arg His Thr Pro 
165 170 175 

Ser Phe Ser Gly Asp Ser Ser Ser Ser Cys Ser Asp His Cys He Thr 
180 185 190 

Ser Ser Asp Met Met Asp Ser Ser Ser Phe Ser Asn Leu Asp Leu Ser 
195 200 205 

Glu Glu Asp Ser Asp Asp Pro Ser Val Thr Leu Glu Leu Ser Gin Leu 
210 215 220 

Ser Met Leu Pro His Leu Ala Asp Leu Val Ser Tyr Ser He Gin Lys 
225 230 235 240 

Val He Gly Phe Ala Lys Met He Pro Gly Phe Arg Asp Leu Thr Ser 
245 250 255 

Glu Asp Gin He Val Leu Leu Lys Ser Ser Ala He Glu Val He Met 
260 265 270 

Leu Arg Ser Asn Glu Ser Phe Thr Met Asp Asp Met Ser Trp Thr Cys 
275 280 285 
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Gly Asn Gin Asp 
290 

His Ser Leu Glu 
305 

Lys Lys Leu Asn 



Cys lie Val Ser 
340 

Glu Ala lie Gin 
355 

Cys Arg His Pro 
370 

Gin Lys Leu Ala 
385 

Tyr Arg Cys Leu 



Tyr Lys Tyr Arg 
295 

Leu lie Glu Pro 
310 

Leu His Glu Glu 
325 

Pro Asp Arg Pro 



Asp Arg Leu Ser 
360 

Pro Pro Gly Ser 
375 

Asp Leu Arg Ser 

390 

Ser Phe Gin Pro 
405 
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Val Ser Asp Val 
300 

Leu lie Lys Phe 
315 

Glu His Val Leu 
330 

Gly Val Gin Asp 
345 

Asn Thr Leu Gin 



His * Leu Leu Tyr 

380 

Leu Asn Glu Glu 

3,95 

Glu Cys Ser Met 
410 



Thr Lys Ala Gly 



Gin Val Gly Leu 
320 

Leu Met Ala lie 
335 

Ala Ala Leu lie 
350 

Thr Tyr lie Arg 

365 

Ala Lys Met lie 



His Ser Lys Gin 
4 00 

Lys Leu Thr Pro 
415 



Leu Val Leu Glu Val Phe Gly Asn Glu lie Ser 
420 425 
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Claims:- 

1. An isolated polynucleotide molecule encoding a human Vitamin D 
receptor (hVDR) isoform, said polynucleotide molecule comprising a 

5 nucleotide sequence which includes sequence that substantially corresponds 
or is functionally equivalent to that of exon Id of the human VDR gene. 

2. A polynucleotide molecule according to claim 1, wherein said 
nucleotide sequence further includes sequence that substantially 

10 corresponds or is functionally equivalent to that of exon lb and/or exon lc, 

3. A polynucleotide molecule according to claim 1, wherein the 
nucleotide sequence includes: 

(i) sequence that substantially corresponds or is functionally 

15 equivalent to that of exons Id, lc and 2-9 and encodes a VDR isoform of 
approximately 477 amino acids, 

(ii) sequence that substantially corresponds or is functionally 
equivalent to that of exons Id and 2-9 and encodes a VDR isoform of 
approximately 450 amino acids, or 

20 (iii) sequence that substantially corresponds or is functionally 

equivalent to that of exons Id and 2-9 and further includes a 152bp intronic 
sequence and encodes a truncated VDR isoform of approximately 72 amino 
acids. 

25 4. A polynucleotide molecule according to claim 1, wherein the 

nucleotide sequence substantially corresponds to that shown as SEQ ID NO: 
2, SEQ ID NO; 3 or SEQ ID NO: 4, 

5. An isolated polynucleotide molecule encoding a human Vitamin D 
30 receptor (hVDR), said polynucleotide molecule comprising a nucleotide 

sequence which includes sequence that substantially corresponds or is 
functionally equivalent to that of exon If and/or le of the human VDR gene, 

6. A polynucleotide molecule according to claim 5, wherein the 
35 nucleotide sequence further includes sequence that substantially 

corresponds or is functionally equivalent to that of exon lc. 
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7, A polynucleotide molecule according to claim 5, wherein the 
nucleotide sequence includes sequence that substantially corresponds or is 
functionally equivalent: to that of exons If and 2-9. 

5 

8. A polynucleotide molecule according to claim 5, wherein the 
nucleotide sequence substantially corresponds to that shown as SEQ ID NO: 
7. 

10 9. A plasmid or expression vector including a polynucleotide molecule 
according to any one of the preceding claims. 

10. A host cell transformed with a polynucleotide molecule according to 
any one of claims 1-8 or a plasmid or expression vector according to claim 9. 

15 

11. A host cell according to claim 10, wherein the ceil is a mammalian 
cell 

12. A host cell according to claim 10, wherein the cell is a NIH 3T3 or COS 
20 7 cell. 

13. A method of producing a VDR or VDR isoform or functionally 
equivalent fragments thereof, comprising culturing a host cell of any one of 
claims 10-12 under conditions enabling the expression of the polynucleotide 

25 molecule and, optionally, recovering the VDR or VDR isoform or functionally 
equivalent fragments thereof . 

14. A method according to claim 13, wherein the VDR or VDR isoform or 
functionally equivalent fragments thereof are expressed onto the host ceil 

30 membrane or other sub-cellular compartment. 

15. A human Vitamin D receptor (hVDR) isoform or functionally 
equivalent fragment thereof encoded by a polynucleotide molecule according 
to any one of claims 1-4, said hVDR isoform or functionally equivalent 

35 fragment thereof being in a substantially pure form. 
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16. An antibody or antibody fragment capable of specifically binding to a 
VDR isoform according to claim 15. 

17. A non-human animal transformed with a polynucleotide molecule 
5 according to any one of claims 1-8. 

18. A method for detecting agonist and/or antagonist compounds of a VDR 
isoform of claim 15 , comprising contacting said VDR isoform. functionally 
equivalent fragment thereof or a cell transformed with and expressing a 

10 polynucleotide molecule according to any one of claims 1-4, with a test 

compound under conditions enabling the activation of the VDR isoform or 
functionally equivalent fragment thereof, and detecting an increase or 
decrease in the activity of the VDR isoform or functionally equivalent 
fragment thereof. 

15 

19. An oligonucleotide or polynucleotide probe comprising a nucleotide 
sequence of 10 or more nucleotides, the probe comprising a nucleotide 
sequence such that the probe specifically hybridises to a polynucleotide 
molecule according to any one of claims 1-8 under high stringency 

20 conditions. 

20. An antisense polynucleotide molecule comprising a nucleotide 
sequence capable of specifically hybridising to a mRNA molecule which 
encodes a VDR or VDR isoform encoded by a polynucleotide molecule 

25 according to any one of claims 1-8, so as to prevent translation of the mRNA 
molecule. 

21. An isolated polynucleotide molecule comprising a nucleotide sequence 
showing greater than 75% sequence identity to: 

30 

(i) STGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGCCAGAGA 
CGGACGGACGCAGGGGCCCGGCCCAAGGCGAGGGAGAACAGCGGGACTA 
AGGCAGAAAGGAAGAGGGCGGTGTGTTCACCGGCAGCCCAATCCATCAC 
TCAGCAACTCCTAGAGGCTGGTAGAAAGTTCCTCCGAGGAGCCTGGCATC 
35 CAGTCGTGCGTGCAG3' (SEQ ID NO: 5) 
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(ii) 5'AGGCAGCATGAAACAGTGGGATGTGGAGAGAGAAGATCTGGGTC 
CAGTAGGTCTGACAGTCCTCAGCTGTAGAAACCTTGACAACTCTGCACAT 
CAG'rTGTACAATGGAACGGTATTTTTTACTCTTCATGTCTGAAAAGGGTA 
TGATAAAGATCAA3' (SEQID NO: 6), or 

(iii) 5 'GTTTGCTTCTTCTGTCGGGGCGC CTTGGC ATGG AGTGGAGG AATA 
AGAAAAGGAGCGATTGGCTGTCGATGGTGCTCAGAACTGCTGGAGTGGA 
GG3' (SEQ ID NO: 1) 

22. An isolated polynucleotide molecule comprising a nucleotide sequence 
showing greater than 85% sequence identity to: 

(i) 5'TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGCCAGAGA 
CGGACGGACGCAGGGGCCCGGCGCAAGGCGAGGGAGAACAGCGGCACTA 
AGGGAGAAAGGAAGAGGGCGGTGTGTTCAGCCGCAGCGCAATCCATCAC 
TCAGGAAGTCCTAGAGGCTGGTAGAAAGTTCCTCCGAGGAGCCTGCCATC 
C AGTCGTGCGTGC AG 3" (SEQ ID NO: 5) 

(ii) 5'AGGCAGGATGAAAGAGTGGGATGTGCAGAGAGAAGATCTGGGTC 
CAGTAGCTCTGACACTCCTCAGCTGTAGAAACCTTGACAACTCTGCACAT 
CAGTTGTACAATGGAACGGTATTTTTTACTCTTCATGTCTGAAAAGGCTA 
TGATAAAGATCAA3' (SEQ ID NO: 6), or 

(iii) 5'GTTTCCTTCTTCTGTCGGGGCGCCTTGGCATGGAGTGGAGGAATA 
AGAAAAGGAGGGATTGGCTGTCGATGGTGCTCAGAACTGGTGGAGTGGA 
GG3' (SEQ ID NO: 1). 

23. An isolated polynucleotide molecule comprising a nucleotide sequence 
showing greater than 95% sequence identity to: 

(i) 5'TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGCCAGAGA 
CGGAGGGACGCAGGGGCCCGGCCCAAGGCGAGGGAGAACAGCGGCACTA 
AGGCAGAAAGGAAGAGGGCGGTGTGTTCACCGGCAGCCCAATCCATCAC 
TCAGCAACTCCTAGACGCTGGTAGAAAGTTCGTCCGAGGAGCCTGGCATC 
CAGTCGTGCGTGCAG3' (SEQ ID NO: 5) 
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(ii) 5'AGGCAGCATGAAACAGTGGGATGTGCAGAGAGAAGATCTGGGTC 
CAGTAGCTCTGACACTCCrCAGCTGTAGAAACCTrGACAACTCTGCACAT 
CAGTl'GTACAATGGAACGGTATTTTITACTCTTCATGTCTGAAAAGGCTA 
TGATAAAGATCAA3' (SEQ ID NO: 6), or 

5 

(iii) 5'GTTTCCTTCTTGTGTCGGGGCGCCTTGGCATGGAGTGGAGGAATA 
AGAAAAGGAGCGATTGGCTGTCGATGGTGCTCAGAACTGCTGGAGTGGA 
GG3' (SEQ ID NO: 1) 

10 24. An isolated polynucleotide molecule comprising nucleotide sequence 
substantially corresponding to: 

(i) 5 'TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGCCAGAGA 
CGGACGGACGCAGGGGCCCGGCCCAAGGCGAGGGAGAACAGCGGCACTA 

15 AGGCAGAAAGGAAGAGGGCGGTGTGTTCACCCGCAGCCCAATCCATCAC 
TCAGCAACTCCTAGACGCTGGTAGAAAGTTCCTCCGAGGAGCCTGCCATC 
CAGTCGTGCGTGC AG 3' (SEQ ID NO: 5) 

(ii) 5'AGGCAGCATGAAACAGTGGGATGTGCAGAGAGAAGATCTGGGTC 
20 CAGTAGCTCTGACACTCCTCAGCTGTAGAAACCTTGACAACTCTGCACAT 

CAGTTGTACAATGGAACGGTATTTTTTACTCTTCATGTCTGAAAAGGCTA 
TGATAAAGATCAA3' (SEQ ID NO: 6). or 

(iii) S'GTTTCGTTCrrCTGTCGGGGCGCCTTGGCATGGAGTGGAGGAATA 
25 AGAAAAGGAGCGATTGGCTGTCGATGGTGCTCAGAACTGCTGGAGTGGA 

GG3' (SEQ ID NO: 1) 



30 
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5 ' . . . atcccttaag GGCTCCTGAACCTAGCCCAGCTGGACGGAG 
AAATGGACTCTAGCCTCXrrCTGATAGCCTCATGCCAGGCCC 
CGTGCACATTGCTTTGCTTGCCTCXX)TCAATCCTCATAGCT 
TCTCTTTGGGgtaagtacag...3' 



B. 5'...TGCGACCTTGGCGGTGAGCCTGGGGACAGGGGTGAGGC 
CAGAGACGGACGGACX3CAGGGGCCCGGCCCAAGGCGAGGG 
AGAACAGCGGCACTAAGGCAGAAAGGAAGAGGGCGGTGTG 
TTCACCX)GC AGCCCAATCX)ATCACTCAGCAA CTCCTAGAC 
GCTGGTAGAAAGTTCCTCCGAGGAGCCTGCCATCCAGTCGT 

GCGTGCAG...3' 

C 5 ' . . . tg ttttttag AGGCAGCATGAAACAGTGGGATGTGCAGAG ' 
AGAAGATCTGGGTCCAGTAGCTCTGACACTCCTCAGCTGT 
AGAAACCTTGACAACTCTGCACATCAGTTGTACAATGGAA 
CGGTATTTTTTACTCTTCATGTCTGAAAAGGCTATGATAA 

AGATCAAgtaagatatt...3' 



D. r nTTTOCTTCTTCTGTCGGGGC GCCTTGGCMGAGTGG 
AG(^TMG^AGGAGCGATTGGCTGTCG|gfGTGCTCA 
GAAfctGCTGGAGTGGAGGg t gtgtaacc. . .3' 
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FIGURE 5 TRANSCRIPT 6 



(Sequence Range: 1 to 1463) 

10 20 30 40 50 

* * * * * * * * * * 

GTTTCCTTCT TCTGTCGGGG CGCCTTGGCA TGGAGTGGAG GAATAAGAAA 
CAAAGGAAGA AGACAGCCCC GCGGAACCGT ACCTCACCTC CTTATTCTTT 

MetGluTrpArg AsnLysLys> 

60 70 80 90 100 

* * * * * ★ * * * * 

AGGAGCGATT GGCTGTCGAT GGTGCTCAGA ACTGCTGGAG TGGAGGAAGC 
TCCTCGCTAA CCGACAGCTA CCACGAGTCT TGACGACCTC ACCTCCTTCG 
ArgSerAsp TrpLeuSerMet ValLeuArg ThrAlaGly ValGluGluAla> 

110 120 130 140 150 

* * * * * * * * * * 

CTTTGGGTCT GAAGTGTCTG TGAGACCTCA CAGAAGAGCA CCCCTGGGCT 
GAAACCCAGA CTTCACAGAC ACTCTGGAGT GTCTTCTCGT GGGGACCCGA 
PheGlySer GluValSer ValArgProHis ArgArgAla ProIieuGly> 

160 170 180 190 200 

* * ** * * * * * * 

CCACTTACCT GCCCCCTGCT CCTTCAGGGA TGGAGGCAAT GGCGGCCAGC 
GGTGAATGGA CGGGGGACGA GGAAGTCCCT ACCTCCGTTA CCGCCGGTCG 
SerThrTyrLeu ProProAla ProSerGly MetGluAlaMet AlaAlaSer> 

210 220 230 240 250 

* * * * * * * * * * 

ACTTCCCTGC CTGACCCTGG AGACTTTGAC CGGAACGTGC CCCGGATCTG 
TGAAGGGA.CG GACTGGGACC TCTGAAACTG GCCTTGCACG GGGCCTAGAC 
ThrSerLeu ProAspProGly AspPheAsp ArgAsnVal ProArgIleCys> 

260 270 280 290 300 

* * * * * * * * * * 

TGGGGTGTGT GGAGACCGAG CCACTGGCTT TCACTTCAAT GCTATGACCT 
ACCCCACACA CCTCTGGCTC GGTGACCGAA AGTGAAGTTA CGATACTGGA 
GlyValCys GlyAspArg AlaThrGlyPhe HisPheAsn AlaMetThr> 

310 320 330 340 350 

* * * * * * * * * * 

GTGAAGGCTG CAAAGGCTTC TTCAGGCGAA GCATGAAGCG GAAGGCACTA 
CACTTCCGAC GTTTCCGAAG AAGTCCGCTT CGTACTTCGC CTOCCGTGAT 
CysGluGlyCys LysGlyPhe PheArgArg SerMetLysArg LysAlaLeu> 

360 370 380 390 400 

* * ** * * * * * * 

TTCACCTGCC CCTTCAACGG GGACTGCCGC ATCACCAAGG ACAACGGACG 
AAGTGGACGG GGAAGTTGCC CCTGACGGCG TAGTGGTTCC TGTTGGCTGC 
PheThrCys ProPheAsnGly AspCysArg IleThrLys AspAsnArgArg> 
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410 420 430 440 450 

* * * * * * * * * * 

CCACTGCCAG GCCTGCCGGC TCAAACGCTG TGTGGACATC GGCATGATGA 
GGTGACGGTC CGGACGGCCG AGTTTGCGAC ACACCTGTAG CCGTACTACT 
HisCysGln AlaCysArg LeuLysArgCys ValAspIle GlyMetMet> 

460 470 480 490 500 

* * * * * * * * * * 

AGGAGTTCAT TCTGACAGAT GAGGAAGTGC AGAGGAAGCG GGAGATGATC 
TCCTCAAGTA AGACTGTCTA CTCCTTCACG TCTCCTTCGC CCTCTACTAG 
LysGluPhelle LeuThrAsp GluGluVal GlnArgLysArg GluMetIle> 

510 520 530 540 550 

* * * * * * * ★ * ★ 

CTGAAGCGGA AGGAGGAGGA GGCCTTGAAG GACAGTCTGC GGCCCAAGCT 
GACTTCGCCT TCCTCCTCCT CCGGAACTTC CTGTCAGACG CCGGGTTCGA 
LeuLysArg LysGluGluGlu AlaLeuLys AspSerljeu ArgProL.ysLett> 

560 570 580 590 600 

* * * * * * * * * * 

GTCTGAGGAG CAGCAGCGCA TCATTGCCAT ACTGCTGGAC GCCCACCATA 
CAGACTCCTC GTCGTCGCGT AGTAACGGTA TGACGACCTG CGGGTGGTAT 
SerGluGlu GlnGlnArg IlelleAlalle LeuLeuAsp AlaHisHis> 

610 620 630 640 650 

* ★ * * -k * * * * * 

AGACCTACGA CCCCACCTAC TCCGACTTCT GCCAGTTCCG GCCTCCAGTT 
TCTGGATGCT GGGGTGGATG AGGCTGAAGA CGGTCAAGGC CGGAGGTCAA 
LysThrTyrAsp ProThrTyr SerAspPhe CysGlnPheArg ProProVal> 

660 670 680 690 700 

** * * * * * * * * 

CGTGTGAATG ATGGTGGAGG GAGCCATCCT TCCAGGCCCA ACTCCAGACA 
GCACACTTAC TACCACCTCC CTCGGTAGGA AGGTCCGGGT TGAGGTCTGT 
ArgValAsn AspGlyGlyGly SerHisPro SerArgPro AsnSerArgHis> 

710 720 730 740 750 

* * * * * * * * * * 

CACTCCCAGC TTCTCTGGGG ACTCCTCCTC CTCCTGCTCA GATCACTGTA 
GTGAGGGTCG AAGAGACCCC TGAGGAGGAG GAGGACGAGT CTAGTGACAT 
ThrProSer PheSerGly AspSerSerSer SerCysSer AspHisCys> 

760 770 780 790 800 

* * * * * * * * * ★ 

TCACCTCTTC AGACATGATG GACTCGTCCA GCTTCTCCAA TCTGGATCTG 
AGTGGAGAAG TCTGTACTAC CTGAGCAGGT CGAAGAGGTT AGACCTAGAC 
IleThrSerSer AspMetMet AspSerSer SerPheSerAsn LeuAspIieU> 

810 820 830 840 850 

* * * * * * * * * * 

AGTGAAGAAG ATTCAGATGA CCCTTCTGTG ACCCTAGAGC TGTCCCAGCT 
TCACTTCTTC TAAGTCTACT GGGAAGACAC TGGGATCTCG ACAGGGTCGA 
SerGluGlu AspSerAspAsp ProSerVal ThrI>euGlu LeuSerGlnIieu> 
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860 870 880 890 900 

* * + * * * * * * * 

CTCCATGCTG CCCCACCTGG CTGACCTGGT CAGTTACAGC ATCCAAAAGG 
GAGGTACGAC GGGGTGGACC GACTGGACCA GTCAATGTCG TAGGTTTTCC 
SerMetLeu ProHisLeu AlaAspLeuVal SerTyrSer IleGlnLys> 

910 920 930 940 950 

* * * * * * * * ** 

TCATTGGCTT TGCTAAGATG ATACCAGGAT TCAGAGACCT CACCTCTGAG 
AGTAACCGAA ACGATTCTAC TATGGTCCTA AGTCTCTGGA GTGGAGACTC 
VallleGlyPhe AlaLysMet IleProGly PheArgAspLeu ThrSerGlu> 

960 970 980 990 1000 

* * * * * * * * * * 

GACCAGATCG TACTGCTGAA GTCAAGTGCC ATTGAGGTCA TCATGTTGCG 
CTGGTCTAGC ATGACGACTT CAGTTCACGG TAACTCCAGT AGTACAACGC 
AspGlnlle ValLeuLeuLys SerSerAla IleGluVal IleMetLeuArg> 

1010 1020 1030 1040 1050 

* * * * * * * * * * 

CTCCAATGAG TCCTTCACCA TGGACGACAT GTCCTGGACC TGTGGCAACC 
GAGGTTACTC AGGAAGTGGT ACCTGCTGTA CAGGACCTGG ACACCGTTGG 
SerAsnGlu SerPheThr MetAspAspMet SerTrpThr CysGlyAsn> 

1060 1070 1080 1090 1100 

* * * * * * * * * * 

AAGACTACAA GTACCGCGTC AGTGACGTGA CCAAAGCCGG ACACAGCCTG 
TTCTGATGTT CATGGCGCAG TCACTGCACT GGTTTCGGCC TGTGTCGGAC 
GlnAspTyrLys TyrArgVal SerAspVal ThrLysAlaGly HisSerLeu> 

1110 1120 1130 1140 1150 

* * * * * * * * ■* * 

GAGCTGATTG AGCCCCTCAT CAAGTTCCAG GTGGGACTGA AGAAGCTGAA 
CTCGACTAAC TCGGGGAGTA GTTCAAGGTC CACCCTGACT TCTTCGACTT 
GluLeuIle GluProLeuIle LysPheGln ValGlyLeu LysLysLeuAsn> 

1160 1170 1180 1190 1200 

* * * * * * * * * ★ 

CTTGCATGAG GAGGAGCATG TCCTGCTCAT GGCCATCTGC ATCGTCTCCC 
GAACGTACTC CTCCTCGTAC AGGACGAGTA CCGGTAGACG TAGCAGAGGG 
LeuHisGlu GluGluHis ValLeuLeuMet AlalleCys IleValSer> 

1210 1220 1230 1240 1250 

* * * * * * * * * * 

CAGATCGTCC TGGGGTGCAG GACGCCGCGC TGATTGAGGC CATCCAGGAC 
GTCTAGCAGG ACCCCACGTC CTGCGGCGCG ACTAACTCCG GTAGGTCCTG 
ProAspArgPro GlyValGln AspAlaAla LeuIleGluAla IleGlnAsp> 

1260 1270 1280 1290 1300 

* * * * * * * * * * 

CGCCTGTCCA ACACACTGCA GACGTACATC CGCTGCCGCC ACCCGCCCCC 
GCGGACAGGT TGTGTGACGT CTGCATGTAG GCGACGGCGG TGGGCGGGGG 
ArgLeuSer AsnThrLeuGln ThrTyrlle ArgCysArg HisProProPro 
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1310 1320 1330 . 1340 1350 

** * * * * * * * * 

GGGCAGCCAC CTGCTCTATG CCAAGATGAT CCAGAAGCTA GCCGACCTGC 
CCCGTCGGTG GACGAGATAC GGTTCTACTA GGTCTTCGAT CGGCTGGACG 
GlySerHis LeuLeuTyr AlaLysMetlle GlnLysLeu AlaAspLeu> 

1360 1370 1380 1390 1400 

* * * * * * * ★ * * 

GCAGCCTCAA TGAGGAGCAC TCCAAGCAGT ACCGCTGCCT CTCCTTCCAG 
CGTCGGAGTT ACTCCTCGTG AGGTTCGTCA TGGCGACGGA GAGGAAGGTC 
ArgSerLeuAsn GluGluHis SerLysGln TyrArgCysLeu SerPheGln> 

1410 1420 1430 1440 1450 

* * * * * * * * * * 

CCTGAGTGCA GCATGAAGCT AACGCCCCTT GTGCTCGAAG TGTTTGGCAA 
GGACTCACGT CGTACTTCGA TTGCGGGGAA CACGAGCTTC ACAAACCGTT 
ProGluCys SerMetLysLeu ThrProLeu ValLeuGlu ValPheGlyAsn> 

1460 

* * 

TGAGATCTCC TGA 
ACTCTAGAGG ACT 
GluIleSer ***> 
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FIGURE 6 TRANSCRIPT 9 



( Sequence Range : 1 to 1382) 



10 20 30 40 50 

* * * * * * * * * * 

GTTTCCTTCT TCTGTCGGGG CGCCTTGGCA TGGAGTGGAG GAATAAGAAA 
CAAAGGAAGA AGACAGCCCC GCGGAACCGT ACCTCACCTC CTTATTCTTT 

MetGluTrpArg AsnLysLys> 

60 70 80 90 100 

* * * * * * * * ** 

AGGAGCGATT GGCTGTCGAT GGTGCTCAGA ACTGCTGGAG TGGAGGGGAT 
TCCTCGCTAA CCGACAGCTA CCACGAGTCT TGACGACCTC ACCTCCCCTA 
ArgSerAsp TrpLeuSerMet ValLeuArg ThrAlaGly ValGluGlyMet> 

110 120 130 140 150 

* * ** * * * * * * 

GGAGGCAATG GCGGCCAGCA CTTCCCTGCC TGACCCTGGA GACTTTGACC 
CCTCCGTTAC CGCCGGTCGT GAAGGGACGG ACTGGGACCT CTGAAACTGG 
GluAlaMet AlaAlaSer ThrSerLeuPro AspProGly AspPheAsp> 

160 170 180 190 200 

** * * * * * * * * 

GGAACGTGCC CCGGATCTGT GGGGTGTGTG GAGACCGAGC CACTGGCTTT 
CCTTGCACGG GGCCTAGACA CCCCACACAC CTCTGGCTCG GTGACCGAAA 
ArgAsnValPro ArglleCys GlyValCys GlyAspArgAla ThrGlyPhe> 

210 220 230 240 250 



* 



* 



CACTTCAATG CTATGACCTG TGAAGGCTGC AAAGGCTTCT TCAGGCGAAG 
GTGAAGTTAC GATACTGGAC ACTTCCGACG TTTCCGAAGA AGTCCGCTTC 
HisPheAsn AlaMetThrCys GluGlyCys LysGlyPhe PheArgArgSer> 

260 270 280 290 300 

** * * * * * * * * 

CATGAAGCGG AAGGCACTAT TCACCTGCCC CTTCAACGGG GACTGCCGCA 
GTACTTCGCC TTCCGTGATA AGTGGACGGG GAAGTTGCCC CTGACGGCGT 
MetLysArg LysAlaLeu PheThrCysPro PheAsnGly AspCysArg> 

310 320 330 340 350 

** ** * * ** ** 

TCACCAAGGA CAACCGACGC CACTGCCAGG CCTGCCGGCT CAAACGCTGT 
AGTGGTTCCT GTTGGCTGCG GTGACGGTCC GGACGGCCGA GTTTGCGACA 
IleThrLysAsp AsnArgArg HisCysGln AlaCysArgLeu LysArgCys> 

360 370 380 390 400 

* * * * * * * * * * 

GTGGACATCG GCATGATGAA GGAGTTCATT CTGACAGATG AGGAAGTGCA 
CACCTGTAGC CGTACTACTT CCTCAAGTAA GACTGTCTAC TCCTTCACGT 
ValAspIle GlyMetMetLys GluPnelle LeuThrAsp GluGluValGln> 
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410 420 430 440 450 

* * * * ** * * * * 

GAGGAAGCGG GAGATGATCC TGAAGCGGAA GGAGGAGGAG GCCTTGAAGG 
CTCCTTCGCC CTCTACTAGG ACTTCGCCTT CCTCCTCCTC CGGAACTTCC 
ArgLysArg GluMetlle LeuLysArgLys GluGluGlu AlaLeuLys> 



460 470 480 490 500 

* * * * * * * * ★ * 

ACAGTCTGCG GCCCAAGCTG TCTGAGGAGC AGCAGCGCAT CATTGCCATA 
TGTCAGACGC CGGGTTCGAC AGACTCCTCG TCGTCGCGTA GTAACGGTAT 
AspSerLeuArg ProLysLeu SerGluGlu GlnGlnArglle IleAlaIle> 



510 520 530 540 550 

* * * * * * * * * * 

CTGCTGGACG CCCACCATAA GACCTACGAC CCCACCTACT CCGACTTCTG 
GACGACCTGC GGGTGGTATT CTGGATGCTG GGGTGGATGA GGCTGAAGAC 
LeuLeuAsp AlaHisHisLys ThrTyrAsp ProThrTyr SerAspPheCys> 

560 570 580 590 600 

* * * * * * * * * * 

CCAGTTCCGG CCTCCAGTTC GTGTGAATGA TGGTGGAGGG AGCCATCCTT 
GGTCAAGGCC GGAGGTCAAG CACACTTACT ACCACCTCCC TCGGTAGGAA 
GlnPheArg ProProVal ArgValAsnAsp GlyGlyGly SerHisPro 

610 620 630 640 650 

* * * * * * * * * * 
CCAGGCCCAA CTCCAGACAC ACTCCCAGCT TCTCTGGGGA CTCCTCCTCC 
GGTCCGGGTT GAGGTCTGTG TGAGGGTCGA AGAGACCCCT GAGGAGGAGG 

SerArgProAsn SerArgHis ThrProSer PheSerGlyAsp SerSerSer> 

660 670 680 690 700 

* * * * ** ** ** 
TCCTGCTCAG ATCACTGTAT CACCTCTTCA GACATGATGG ACTCGTCCAG 
AGGACGAGTC TAGTGACATA GTGGAGAAGT CTGTACTACC TGAGCAGGTC 
SerCysSer AspHisCysIle ThrSerSer AspMetMet AspSerSerSer> 



710 



720 730 740 750 



* * * * 



* * * * 



CTTCTCCAAT CTGGATCTGA GTGAAGAAGA TTCAGATGAC CCTTCTGTGA 
GAAGAGGTTA GACCTAGACT CACTTCTTCT AAGTCTACTG GGAAGACACT 
PheSerAsn LeuAspLeu SerGluGluAsp SerAspAsp ProSerVal> 

760 770 780 790 800 

* * * * * * * * * * 

CCCTAGAGCT GTCCCAGCTC TCCATGCTGC CCCACCTGGC TGACCTGGTC 
GGGATCTCGA CAGGGTCGAG AGGTACGACG GGGTGGACCG ACTGGACCAG 
ThrLeuGluLeu SerGlnLeu SerMetLeu ProHisLeuAla AspLeuVal> 

810 820 830 840 850 

* ******** 
AGTTACAGCA TCCAAAAGGT CATTGGCTTT GCTAAGATGA TACCAGGATT 
TCAATGTCGT AGGTTTTCCA GTAACCGAAA CGATTCTACT ATGGTCCTAA 
SerTyrSer IleGlnLysVal IleGlyPhe AlaLysMet IleProGlyPhe> 
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860 870 880 890 900 

* * * * * * * * * * 

CAGAGACCTC ACCTCTGAGG ACCAGATCGT ACTGCTGAAG TCAAGTGCCA 
GTCTCTGGAG TGGAGACTCC TGGTCTAGCA TGACGACTTC AGTTCACGGT 
ArgAspLeu ThrSerGlu AspGlnlleVal LeuLeuLys SerSerAla> 

910 920 930 940 950 

* * * * * * * * * * 

TTGAGGTCAT CATGTTGCGC TCCAATGAGT CCTTCACCAT GGACGACATG 
AACTCCAGTA GTACAACGCG AGGTTACTCA GGAAGTGGTA CCTGCTGTAC 
IleGluVallle MetLeuArg SerAsnGlu SerPheThrMet AspAspMet> 

960 970 980 990 1000 

* * * * * * * * * * 

TCCTGGACCT GTGGCAACCA AGACTACAAG TACCGCGTCA GTGACGTGAC 
AGGACCTGGA CACCGTTGGT TCTGATGTTC ATGGCGCAGT CACTGCACTG 
SerTrpThr CysGlyAsnGln AspTyrLys TyrArgVal SerAspValThr> 

1010 1020 1030 1040 1050 

* * * * * * * * * * * 

CAAAGCCGGA CACAGCCTGG AGCTGATTGA GCCCCTCATC AAGTTCCAGG 
GTTTCGGCCT GTGTCGGACC TCGACTAACT CGGGGAGTAG TTCAAGGTCC 
LysAlaGly HisSerLeu GluLeuIleGlu ProLeuIle IiysPheGln> 

1060 1070 1080 1090 1100 

** * * * * * * * * 

TGGGACTGAA GAAGCTGAAC TTGCATGAGG AGGAGCATGT CCTGCTCATG 
ACCCTGACTT CTTCGACTTG AACGTACTCC TCCTCGTACA GGACGAGTAC 
ValGlyLeuLys LysLeuAsn LeuHisGlu GluGluHisVal LeuLeuMet> 

1110 1120 1130 1140 1150 

** * * * * * * * * 

GCCATCTGCA TCGTCTCCCC AGATCGTCCT GGGGTGCAGG ACGCCGCGCT 
CGGTAGACGT AGCAGAGGGG TCTAGCAGGA CCCCACGTCC TGCGGCGCGA 
AlalleCys XleValSerPro AspArgPrq GlyValGln AspAlaAlaLeu> 

1160 * 1170 1180 1190 1200 

* * ** * * * * ★ * 

GATTGAGGCC ATCCAGGACC GCCTGTCCAA CACACTGCAG ACGTACATCC 
CTAACTCCGG TAGGTCCTGG CGGACAGGTT GTGTGACGTC TGCATGTAGG 
IleGluAla IleGlnAsp ArgLeuSerAsn ThrLeuGln ThrTyrIle> 

1210 1220 1230 1240 1250 

** * * * * * * * * 

GCTGCCGCCA CCCGCCCCCG GGCAGCCACC TGCTCTATGC CAAGATGATC 
CGACGGCGGT GGGCGGGGGC CCGTCGGTGG ACGAGATACG GTTCTACTAG 
ArgCysArgHis ProProPro GlySerHis LeuLeuTyrAla LysMetIle> 

1260 1270 1280 1290 1300 

* * * * ** ** * * 

CAGAAGCTAG CCGACCTGCG CAGCCTCAAT GAGGAGCACT CCAAGCAGTA 
GTCTTCGATC GGCTGGACGC GTCGGAGTTA CTCCTCGTGA GGTTCGTCAT 
GlnLysLeu AlaAspLeuArg SerLeuAsn GluGluHis SerXiysGlnTyr> 
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1310 1320 1330 1340 1350 

* * * * * * * * * * 

CCGCTGCCTC TCCTTCCAGC CTGAGTGCAG CATGAAGCTA ACGCCCCTTG 
GGCGACGGAG AGGAAGGTCG GACTCACGTC GTACTTCGAT TGCGGGGAAC 
ArgCysLeu SerPheGln ProGluCysSer MetLysLeu ThrProLeu> 

1360 1370 1380 

* * * * * * 

TGCTCGAAGT GTTTGGCAAT GAGATCTCCT GA 
ACGAGCTTCA CAAACCGTTA CTCTAGAGGA CT 
ValLeuGluVal PheGlyAsn GluIleSer ***> 



WO 99/16872 



PCT/AU98/0G817 



13/20 



FIGURE 7 TRANSCRIPT 10 

(Sequence Range: 1 to 1534) 

10 20 
* * * * 

GTTTCCTTCT TCTGTCGGGG 
CAAAGGAAGA AGACAGCCCC 



30 40 50 

* * * * * * 

CGCCTTGGCA TGGAGTGGAG GAATAAGAAA 
GCGGAACCGT ACCTCACCTC CTTATTCTTT 
MetGluTrpArg AsnLysLys> 



60 70 80 90 100 

** ★ * * * * * * * 

AGGAGCGATT GGCTGTCGAT GGTGCTCAGA ACTGCTGGAG TGGAGGGGAT 
TCCTCGCTAA CCGACAGCTA CCACGAGTCT TCACGACCTC ACCTCCCCTA 
ArgSerAsp TrpLeuSerMet ValLeuArg ThrAlaGly ValGluGlyMet> 

110 120 130 140 150 

* * * * * * * * * * 

GGAGGCAATG GCGGCCAGCA CTTCCCTGCC TGACCCTGGA GACTTTGACC 
CCTCCGTTAC CGCCGGTCGT GAAGGGACGG ACTGGGACCT CTGAAACTGG 
GluAlaMet AlaAlaSer ThrSerLeuPro AspProGly AspPheAsp> 

160 170 180 190 200 

* * * * * * * * * * 

GGAACGTGCC CCGGATCTGT GGGGTGTGTG GAGACCGAGC CACTGGCTTT 
CCTTGCACGG GGCCTAGACA CCCCACACAC CTCTGGCTCG GTGACCGAAA 
ArgAsnValPro ArglleCys GlyValCys GlyAspArgAla ThrGlyPhe> 

210 220 230 240 250 

** * * * * ** * * 

CACTTCAATG CTATGACCTG TGAAGGCTGC AAAGGCTTCT TCAGGTGAGC 
GTGAAGTTAC GATACTGGAC ACTTCCGACG TTTCCGAAGA AGTCCACTCG 
HisPheAsn AlaMetThrCys GluGlyCys LysGlyPhe PheArg*** 

260 270 280 290 300 

* * * * * * *• * 

CCCCCTCCCA GGCTCTCCCC AGTGGAAAGG GAGGGAGAAG AAGCAAGGTG 
GGGGGAGGGT CCGAGAGGGG TCACCTTTCC CTCCCTCTTC TTCGTTCCAC 

310 320 330 340 350 

* * * * * * * * * * 

TTTCCATGAA GGGAGCCCTT GCATTTTTCA CATCTCCTTC CTTACAATGT 
AAAGGTACTT CCCTCGGGAA CGTAAAAAGT GTAGAGGAAG GAATGTTACA 

360 370 380 390 400 

* * * * * * * * * * 

CCATGGAACA TGCGGCGCTC ACAGCCACAG GAGCAGGAGG GTCTTGGCGA 
GGTACCTTGT ACGCCGCGAG TGTCGGTGTC CTCGTCCTCC CAGAACCGCT 
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410 420 430 440 450 

* * * * * * * * * * 

AGCATGAAGC GGAAGGCACT ATTCACCTGC CCCTTCAACG GGGACTGCCG 
TCGTACTTCG CCTTCCGTGA TAAGTGGACG GGGAAGTTGC CCCTGACGGC 

460 470 480 490 500 

** * * * * * * * * 

CATCACCAAG GACAACCGAC GCCACTGCCA GGCCTGCCGG CTCAAACGCT 
GTAGTGGTTC CTGTTGGCTG CGGTGACGGT CCGGACGGCC GAGTTTGCGA 



510 520 530 540 550 

★ * * * * * * * * * 

GTGTGGACAT CGGCATGATG AAGGAGTTCA TTCTGACAGA TGAGGAAGTG 
CACACCTGTA GCCGTACTAC TTCCTCAAGT AAGACTGTCT ACTCCTTCAC 

560 570 580 590 600 

** * * * * *• * * * 

CAGAGGAAGC GGGAGATGAT CCTGAAGCGG AAGGAGGAGG AGGCCTTGAA 
GTCTCCTTCG CCCTCTACTA GGACTTCGCC TTCCTCCTCC TCCGGAACTT 



610 620 630 640 650 

■** * * * ★ * * * * 

GGACAGTCTG CGGCCCAAGC TGTCTGAGGA GCAGCAGCGC ATCATTGCCA 
CCTGTCAGAC GCCGGGTTCG ACAGACTCCT CGTCGTCGCG TAGTAACGGT 

660 670 680 690 700 

* * •** * * ■* * * * 

TACTGCTGGA CGCCCACCAT AAGACCTACG ACCCCACCTA CTCCGACTTC 
ATGACGACCT GCGGGTGGTA TTCTGGATGC TGGGGTGGAT GAGGCTGAAG 

710 720 730 740 750 

* * * * * * -k * * ' * 

TGCCAGTTCC GGCCTCCAGT TCGTGTGAAT GATGGTGGAG GGAGCCATCC 
ACGGTCAAGG CCGGAGGTCA AGCACACTTA CTACCACCTC CCTCGGTAGG 

760 770 780 790 800 

* * * * * * * * * * 

TTCCAGGCCC AACTCCAGAC ACACTCCCAG CTTCTCTGGG GACTCCTCCT 
AAGGTCCGGG TTGAGGTCTG TGTGAGGGTC GAAGAGACCC CTGAGGAGGA 

810 820 830 840 850 

* * * * * * * * * * 

CCTCCTGCTC AGATCACTGT ATCACCTCTT CAGACATGAT GGACTCGTCC 
GGAGGACGAG TCTAGTGACA TAGTGGAGAA GTCTGTACTA CCTGAGCAGG 

860 870 880 890 900 

* * * * * * * * * * 

AGCTTCTCCA ATCTGGATCT GAGTGAAGAA GATTCAGATG ACCCTTCTGT 
TCGAAGAGGT TAGACCTAGA CTCACTTCTT CTAAGTCTAC TGGGAAGACA 

910 920 930 940 950 

** * * * * * * * * 

GACCCTAGAG CTGTCCCAGC TCTCCATGCT GCCCCACCTG GCTGAQCTCG 
CTGGGATCTC GACAGGGTCG AGAGGTACGA CGGGGTGGAC CGACTGiGACC 



* 
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960 970 980 990 1000 

* * * * * * * * * * 

TCAGTTACAG CATCCAAAAG GTCATTGGCT TTGCTAAGAT GATACCAGGA 
AGTCAATGTC GTAGGTTTTC CAGTAACCGA AACGATTCTA CTATGGTCCT 

1010 1020 1030 1040 1050 

* * * * * * * * * * 

TTCAGAGACC TCACCTCTGA GGACCAGATC GTACTGCTGA AGTCAAGTGC 
AAGTCTCTGG AGTGGAGACT CCTGGTCTAG CATGACGACT TCAGTTCACG 

1060 1070 1080 1090 1100 

* * *■* * * * * * * 

CATTGAGGTC ATCATGTTGC GCTCCAATGA GTCCTTCACC ATGGACGACA 
GTAACTCCAG TAGTACAACG CGAGGTTACT CAGGAAGTGG TACCTGCTGT 

1110 1120 1130 1140 1150 

* * ★ * * * * * * * 

TGTCCTGGAC CTGTGGCAAC CAAGACTACA AGTACCGCGT CAGTGACGTG 
ACAGGACCTG GACACCGTTG GTTCTGATGT TCATGGCGCA GTCACTGCAC 

1160 1170 1180 1190 1200 

* * * * * * * * * * 

ACCAAAGCCG GACACAGCCT GGAGCTGATT GAGCCCCTCA TCAAGTTCCA 
TGGTTTCGGC CTGTGTCGGA CCTCGACTAA CTCGGGGAGT AGTTCAAGGT 

1210 1220 1230 1240 1250 

* •* * * * * * * * * 

GGTGGGACTG AAGAAGCTGA ACTTGCATGA GGAGGAGCAT GTCCTGCTCA 
CCACCCTGAC TTCTTCGACT TGAACGTACT CCTCCTCGTA CAGGACGAGT 

1260 1270 1280 1290 1300 

* * * * * * * * * * 

TGGCCATCTG CATCGTCTCC CCAGATCGTC CTGGGGTGCA GGACGCCGCG 
ACCGGTAGAC GTAGCAGAGG GGTCTAGCAG GACCCCACGT CCTGCGGCGC 

1310 1320 1330 1340 1350 

* * * * * * * * * * 

CTGATTGAGG CCATCCAGGA CCGCCTGTCC AACACACTGC AGACGTACAT 
GACTAACTCC GGTAGGTCCT GGCGGACAGG TTGTGTGACG TCTGCATGTA 

1360 1370 1380 1390 1400 

* * * * * * * * * * 

CCGCTGCCGC CACCCGCCCC CGGGCAGCCA CCTGCTCTAT GCCAAGATGA 
GGCGACGGCG GTGGGCGGGG GCCCGTCGGT GGACGAGATA CGGTTCTACT 

1410 1420 1430 1440 1450 

* * * * * * ** * * 

TCCAGAAGCT AGCCGACCTG CGCAGCCTCA ATGAGGAGCA CTCCAAGCAG 
AGGTCTTCGA TCGGCTGGAC GCGTCGGAGT TACTCCTCGT GAGGTTCGTC 

1460 1470 1480 1490 1500 

* * * * * * * * * * 

TACCGCTGCC TCTCCTTCCA GCCTGAGTGC AGCATGAAGC TAACGCCCCT 
ATGGCGACGG AGAGGAAGGT CGGACTCACG TCGTACTTCG ATTGCGGGGA 
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1510 1520 1530 

* * * * * * 

TGTGCTCGAA GTGTTTGGCA ATGAGATCTC CTGA 
ACACGAGCTT CACAAACCGT TACTCTAGAG GACT 
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FIGURE 8 TRANSCRIPT 11 
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60 
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100 


GACGCAGGGG 
CTGCGTCCCC 


CCCGGCCCAA 
GGGCCGGGTT 


GGCGAGGGAG 
CCGCTCCCTC 


AACAGCGGCA 
TTGTCGCCGT 


CTAAGGCAGA 
GATTCCGTCT 


110 


120 
* 


130 


140 


150 


AAGGAAGAGG 
TTCCTTCTCC 


GCGGTGTGTT 
CGCCACACAA 


CACCCGCAGC 
GTGGGCGTCG 


CCAATCCATC 
GGTTAGGTAG 


ACTCAGCAAC 
TGAGTCGTTG 


160 


170 
* 


180 
* 


190 
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200 


TCCTAGACGC 
AGGATCTGCG 


TGGTAGAAAG 
ACCATCTTTC 


TTCCTCCGAG 
AAGGAGGCTC 


GAGCCTGCCA 
CTCGGACGGT 


TCCAGTCGTG 
AGGTCAGCAC 


210 

-*- 


220 


230 


240 


250 


CGTGCAGAAG 
GCACGTCTTC 


CCTTTGGGTC 
GGAAACCCAG 


TGAAGTGTCT 
ACTTCACAGA 


GTGAGACCTC 
CACTCTGGAG 


ACAGAAGAGC 
TGTCTTCTCG 


260 


270 


280 

■A- 


290 


300 
* 


ACCCCTGGGC 
TGGGGACCCG 


TCCACTTACC 
AGGTGAATGG 


TGCCCCCTGC 
ACGGGGGACG 


TCCTTCAGGG 
AGGAAGTCCC 


ATGGAGGCAA 
TACCTCCGTT 
MetGluAla> 


310 


320 


330 


340 


350 
* 


TGGCGGCCAG CACTTCCCTG 
ACCGCCGGTC GTGAAGGGAC 
MetAlaAlaSer ThrSerLeu 


CCTGACCCTG GAGAC TTTGA CCGGAACGTG 
GGACTGGGAC CTCTGAAACT GGCCTTGCAC 
ProAspPro GlyAspPheAsp ArgAsnVal; 


360 


370 


380 


390 
+ 


400 


CCCCGGATCT 
GGGGCCTAGA 


GTGGGGTGTG 
CACCCCACAC 


TGGAGACCGA 
ACCTCTGGCT 


GCCACTGGCT 
CGGTGACCGA 


TTCACTTCAA 
AAGTGAAGTT 



ProArglle CysGlyValCys GlyAspArg AlaThrGly PheHisPheAsn> 

410 420 430 440 450 

* + + + 

TGCTATGACC TGTGAAGGCT GCAAAGGCTT CTTCAGGCGA AGCATGAAGC 
AC GATACT GG ACACTTCCGA CGTTTCCGAA GAAGTCCGCT TCGTACTTCG 
AlaMetThr CysGluGly CysLysGlyPhe PheArgArg SerMetLys> 

460 470 480 490 500 

* * + + * 

GGAAG GCACT ATTCACCTGC CCCTTCAACG GGGACTGCCG CATCACCAAG 
CCTTCCGTGA TAAGTGGACG GGGAAGTTGC CCCTGACGGC GTAGTGGTTC 
ArgLysAlaLeu PheThrCys ProPheAsn GlyAspCysArg IleThrLys> 
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510 520 530 540 550 

* * * • + * 

GACAACCGAC GCCACTGCCA GGCCTGCCGG CTCAAACGCT GTGTGGACAT 
CTGTTGGCTG CGGTGACGGT CCGGACGGCC GAGTTTGCGA CACACCTGTA 
AspAsnArg ArgHisCysGln AlaCysArg LeuLysArg CysValAspIle> 

560 570 580 590 600 

***** 

CGGCATGATG AAGGAGTTCA TTCTGACAGA TGAGGAAGTG CAGAGGAAGC 
GCCGTACTAC TTCCTCAAGT AAGACTGTCT ACTCCTTCAC GTCTCCTTCG 
GlyMetMet LysGluPhe IleLeuThrAsp GluGluVal GlnArgLys> 

610 620 630 640 650 

***** 

GGGAGATGAT CCTGAAGCGG AAGGAGGAGG AGGCCTTGAA GGACAGTCTG 
CCCTCTACTA GGACTTCGCC TTCCTCCTCC TCCGGAACTT CCTGTCAGAC 
ArgGluMetlle LeuLysArg LysGluGlu GluAlaLeuLys AspSerLeu> 

660 670 680 690 700 

***** 

CGGCCCAAGC TGTCTGAGGA GCAGCAGCGC ATCATTGCCA TACTGCTGGA 
GCCGGGTTCG ACAGACTCCT CGTCGTCGCG TAGTAACGGT ATGACGACCT 
ArgProLys LeuSerGluGlu GlnGlnArg IlelleAla IleLeuLeuAsp> 

710 720 730 740 750 

***** 

CGCCCACCAT AAGAC CTACG ACCCCACCTA CTCCGACTTC TGCCAGTTCC 
GCGGGTGGTA TTCTGGATGC TGGGGTGGAT GAGGCTGAAG ACGGTCAAGG 
AlaHisHis LysThrTyr AspProThrTyr SerAspPhe CysGlnPhe> 

760 770 780 790 800 

***** 

GGCCTCCAGT TCGTGTGAAT GATGGTGGAG GGAGCCATCC TTCCAGGCCC 
CCGGAGGTCA AGCACACTTA CTACCACCTC CCTCGGTAGG AAGGTCCGGG 
ArgProProVal ArgValAsn AspGlyGly GlySerHisPro SerArgPro> 

810 820 830 840 850 

***** 

AACTCCAGAC ACACTCCCAG CTTCTCTGGG GACTCCTCCT CCTCCTGCTC 
TTGAGGTCTG TGTGAGGGTC GAAGAGACCC CTGAGGAGGA GGAGGACGAG 
AsnSerArg HisThrProSer PheSerGly AspSerSer SerSerCysSer> 

860 870 880 890 900 

***** 

AG AT C ACT GT ATCACCTCTT CAGACATGAT GGACTCGTCC AGCTTCTCCA 
TCTAGTGACA TAGTGGAGAA GTCTGTACTA CCTGAGCAGG TCGAAGAGGT 
AspHisCys IleThrSer SerAspMetMet AspSerSer SerPheSer> 

910 920 930 940 950 

* * * * * 

ATCTGGATCT GAGTGAAGAA GATTCAGATG ACCCTTCTGT GACCCTAGAG 
TAGACCTAGA CTCACTTCTT CTAAGTCTAC TGGGAAGACA CTGGGATCTC 
AsnLeuAspLeu SerGluGlu AspSerAsp AspProSerVal ThrLeuGlu> 

960 970 980 990 1000 

***** 

CTGTCCCAGC TCTCCATGCT GCCCCACCTG GCTGACCTGG T CAGTT ACAG 
GACAGGGTCG AGAGGTACGA CGGGGTGGAC CGACTGGACC AGTCAATGTC 
LeuSerGln LeuSerMetLeu ProHisLeu AlaAspLeu ValSerTyrSer> 
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1010 1020 1030 1040 1050 

* * * * * 

CATCCAAAAG GTCATTGGCT TTGCTAAGAT GATACCAGGA TTCAGAGACC 
GTAGGTTTTC CAGTAACCGA AACGATTCTA CTATGGTCCT AAGTCTCTGG 
IleGlnLys VallleGly PheAlaLysMet IleProGly PheArgAsp> 

1060 1070 1080 1090 1100 

***** 

TCACCT CT GA GGACCAGATC GTACTGCTGA AGTCAAGTGC CATTGAGGTC 
AGTGGAGACT CCTGGTCTAG CATGACGACT TCAGTTCACG GTAACTCCAG 
LeuThrSerGlu AspGlnlle ValLeuLeu LysSerSerAla IleGluVal> 

1110 1120 1130 1140 1150 

***** 

ATCATGTTGC GCTCCAATGA GTCCTTCACC ATGGACGACA TGTCCTGGAC 
TAGTACAACG CGAGGTTACT CAGGAAGTGG TACCTGCTGT ACAGGACCTG 
IleMetLeu ArgSerAsnGlu SerPheThr Me tAspAsp MetSerTrpThr> 

1160 1170 1180 1190 1200 

***** 

CTGTGGCAAC CAAGACTACA AGTACCGCGT CAGTGACGTG ACCAAAGCCG 
GACACCGTTG GTTCTGATGT TGATGGCGCA GTCACTGCAC TGGTTTCGGC 
CysGlyAsn GlnAspTyr LysTyrArgVal SerAspVal ThrLysAla> 

1210 1220 1230 1240 1250 

***** 

GACACAGCCT GGAGCTGATT GAGCCCCTCA TCAAGTTCCA GGTGGGACTG 
CTGTGTCGGA CCTCGACTAA CTCGGGGAGT AGTTCAAGGT CCACCCTGAC 
GlyHisSerLeu GluLeuIle GluProLeu IleLysPheGln ValGlyLeu> 

1260 1270 1280 1290 1300 

***** 

AAGAAGCTGA ACTTGCATGA GGAGGAGCAT GTCCTGCTCA TGGCCATCTG 
TTCTTCGACT TGAACGTACT CCTCCTCGTA CAGGAC GAGT ACCGGTAGAC 
LysLysLeu AsnLeuHisGlu GluGluHis ValLeuLeu MetAlaIleCys> 

1310 1320 1330 1340 1350 

***** 

CATCGTCTCC CCAGATCGTC CTGGGGTGCA GGACGCCGCG CTGATTGAGG 
GTAGCAGAGG GGTCTAGCAG GACCCCACGT CCTGCGGCGC GACTAACTCC 
IleValSer ProAspArg ProGlyValGln AspAlaAla I t euIleGlu> 

1360 1370 1380 1390 1400 

***** 

CCATCCAGGA CCGCCTGTCC AACACACTGC AGACGTACAT CCGCTGCCGC 
GGTAGGTCCT GGCGGACAGG TTGTGTGACG TCTGCATGTA GGCGACGGCG 
AlalleGlnAsp ArgLeuSer AsnThrLeu GlnThrTyrlle ArgCysArg> 

1410 1420 1430 1440 1450 

***** 

CACCCGCCCC CGGGCAGCCA CCTGCTCTAT GCCAAGATGA TCCAGAAGCT 
GTGGGCGGGG GCCCGTCGGT GGACGAGATA CGGTTCTACT AGGTCTTCGA 
HisProPro ProGlySerHis LeuLeuTyr AlaLysMet IleGlnLysLeu> 

1460 1470 1480 1490 1500 

***** 

AGCCGACCTG CGCAGCCTCA ATGAGGAGCA CTCCAAGCAG TACCGCTGCC 
TCGGCTGGAC GCGTCGGAGT TACTCCTCGT GAGGTTCGTC ATGGCGACGG 
AlaAspLeu ArgSerLeu AsnGluGluHis SerLysGln TyrArgCys> 
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1510 1520 1530 1540 1550 

* * * •' + + 

TCTCCTTCCA GCCTGAGTGC AGCATGAAGC TAACGCCCCT TGTGCTCGAA 
AGAGGAAGGT CGGACTCACG TCGTACTTCG ATTGCGGGGA ACACGAGCTT 
LeuSerPheGln ProGluCys SerMetLys LeuThrProLeu ValLeuGlu> 

1560 1570 

GTGTTTGGCA AT GAGATCTC CTGA 
CACAAACCGT TACTCTAGAG GACT 
ValPheGly AsnGluIleSer ***> 
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Puyt om^B Ad^re«F: 53 Ch«HiMford Avenue LliKlB*ld r NEiTrSoUtliWfllfi4 som Antral w 



1 



ij/ 09 '00 16 :1 7 FAX 613 966-3 3099 F.B. RICE & Co. H015 

V 08/09 '00 16:09 FAl +61 2 929S 8101 GARY AN INSTITUTE . ®°22 

w-SSjE/S? J J«> MM FB RICE & CO. - JCM IZAKT . IdOotr 

PECLARATION^PdWER HE ATTORNEY AND PETITION 

A* a fc*lc»*v taimad Lrivaiuar, I h»»by ds»la*a (tat: 

My mnrinii:^ (lfEe* «i\d oil (TWhip we aa allied below n^ra u> my ftupe, 

1 believe I uu Ilia ordinal. Hist and mle Hiwiar (if nnly w« «a lutd Mow) or an ordinal I iitir niid jnini in wtnr QTplural 
nwn« ^ct 1 iwcd b«sl*w) *f 3ubj*i Riaeiw <&Fum«d aud fa: ^lii a p*taiu Id jaugjrt mi injur fan tAiiitlnti ■ 

I 

ISOFO&MS OF THE HUMAN VITAMIN P KECEFT OR 

j 

ilia fficalkiLiiuJi of which A i. 

I hereby sbtlii Oiol. 1 itf'iewd <lnd UnfartrtwiJ d* WAfim«9T dT U»q nbo** iiarfiM i)pc*ifio*tIo ^ uwludiug th* eIbuti ^ 
amended by p ny ajcwubnBai steered v» ^ta* a. 

L ^1jiWwJ £5 : Uic dkiiy U> d ucIhw jh&tiuwfim *taSft I? menial to ihc raamiflfldwi of Ufis appiicz uan in acwriwiefi wJUi r liUe 37, 
Coda orFufcral RegubtioYW. Snefru J > 

LiiL-nfty slabn JbKfcn priority tmfiis ufckr Ha* 35, United Slates Code, Sertiou 119 or any ton Jffn i&pUaiLaiid) fir P^ent cr 

ui«cjvlflKc iertJfitaL* tislal below and Imvt iIm idcbdfcA balaw »y fef hp rpptf^tf »n forprtsait « iniouert ccrti&mla fca*ififi « 
filing dai* befrrti llwl of Uie application, en wjdcll priurl? il claJinad; 



Prlur Furttea Anollcaliaiito 


t?ri«rfiy CI tlmiuL 


TO 95QU 






_ B 

— B— 


..a 
















□ , 






(J5*r/Mi*itfif our JKi«d| 


v« 


Mo 



t liirr Jhy claim ihe btfPeJl* iiwUp TW* 1$. t Inhwl SUl« Cflte. Sdtlicn of wy United Slatw a{ plioaUouCs) l"^* 1 an4 
visitor lis lh«a iutjj Pit matter of tavh vf die «kbnd prOu* WijiiCadan il Ml disclosed in fa pita X jU*cd 5\W£S flppfictfUdlL la HlP 
inaiwef provided by the llfil parflB^ph otTilla 35, Umtsd Stnbfl Code, Section 1 12, T Dclit***^! c Lhn day w eJi*nl«e nuljri&I 
InfgnuatiQii ac defixwd ui TLUc 37, Code ftr?ccICrtil!l^Utljoflff H Satlioli 1 .SfiCO fltiWdll >J»wn «w [lii^Jdulc pnw 

5j;pJ iGitiou unJ Uii njiiionnj or PC f mwmdMta\al IlHftE doi« of this wplkatiQEi. 















fAPTvlitition Serimtiui 


IFllliiirDattl 





I ^rety donlaW Ami «U slabBOiicia £ mtodc httuiA affttf tt*B feiowledeo bra tn?o midtbai all stolen vbeAa modi on infjirm^uon nfid 

like so made are pHU|riM)b;ftby fixte or imprisonment, or hnlh, undcj iWl oi TiWi IX aTU c "United Suid Cnda aftd flui 

5gnh *"iJL"'il CnUr sfjtlpmtf9LG|Ba)i jflDfardhslluvAlldiiy fif Applies lion or «ff p^rtt vfiUtfcl Uiiimi. 



ivilli ful] pavrtr yrstlbsmifliejn and fryncmion r [ft pmwcij!* this PppHcaUv* and to LnafscLaJl bvs^iofK in lh*Pa^xit and 
I'rodii" ai ^ Jicc conn ih=t iiU, a »vl all TuLuic «ui ttdp KLdcacc ilifiu Id ba qddie&ed Vi> Cl^ii l . 



Full njune \blc (tf first mvantfiri r.Hniri'5, Lbida Acm» 

faccfttU r 1 * Signature - Hit«i „ 

RwldiMCkJ 21 litliOIi SCtMU HrjJcin«viMcL Wnw Smvlh W^Iup Aiwrralio. 

LtiUtt Address^ 21 Union Street Ejskinj&vilLe_ New 5ooth tValaj: Aittir^Jla 



>/09 r 00 16:17 FAX .613 9663 3099 F,B, RICE & Co, ® 016 

08/09 '00 16:10 FAX +61 2 9295 $101 GARVAN INSTITUTE r ®023 

Faaf ^RRirt Jiu J f^J^^SB^^l^ SCHOOL OF HEftl.TH KRT Jjj^RJOTR .JJvZ 1 

xtf.+w'rSi'nt. a VODO UUWH rfc KlCfe CD. -JIN ££ARl 1X0 Q07 



0- 



FvU of icccuiJ joint ttir&nUir. HANCOCK, Manuell*. S, 

lnViSriKif'i Sjjtiarm't , ,_.„.,. „„ Balci;., _„„,. 

Rriuniicc: i Price Siraai. RestMVQii, Victoria 30?1 Auslmlht 
Clrlii?nrlil(i: AUatTClUn 

Pim Office Atfdren; 4 Price SU'eeu EMoiiroir, Victoria. 3073 r Austi-flllo 

^ \ 

Full nuisti u|" Mfiauil itffut ift Hilton MQJRJU£ON> Nigal. A* 



RwWcnw: Utoly*^WU*i Soiflk 7 Campbell UfcrecL Sorrenlt^Quoenslarirl 4217 r j LUstnlta. 
CltlzemrUfi: AiKfraTi^ ^yj^ .> — T ' - 

P«k atmr ^irdic». J^fliUlHfo SouUi, / Campbell Street. Sortento. Qucenstar el «I7, AusfrLiJi* 



FuLt munc vf wtfin J fulfil iQi-cmcr EfsMAW, John, A. 

Invcuter*? Signature _ , Bale:...*..-,,-..-, _ _„., 

RcjUtnc^- 83 Chalnurord avchua, L|n«Jfl«|tl, Nave 3ou& Wales zunj, Australia 

Poit OtTJri; Adtirw* an CUeTm* Ford Avw&uw- Llactfteld. New snuili Wales Zl)7D r Austral i 



/09 '00 16: 1 8 FAX 613 9663 3099 F.B. RICE & Co. 

08/03 '00 15:5S FAi itfl 2 9295 S101 GAttYAN INSTITUTE ,_ 

JlS'OS '00 10:39 FAX 61 3 9663 3099 F£ RIC£ & CO- JON IZANT 



DECLARATION, POWER OF ATTORNEY AND PETITION 

as □ below named irr^ilor^ I hereby declare tot: 

Lvty residence, post u[Bet: ajtd ciUiEtiship are as slutcd bclaw jicXl to my name, 

I believe I am the original, firsi and sols uwemor (if only one name is listed below) or an originil first and jfliiu invcumr [if plural 
names are: I isted bcloiv) of the. subject lnatter claimed and for wiiich a patent isr sought cu the in rcntioa culhlcd.* 

ISOFOKMS OF THE HUMAN VITAMIN D RECEPTOR 

iiic spwinciuiuu of which ; 

□ is qltachcd lv&c[a £3 was filed on 23 September 1998 35 Application No. PCT/AU98/QQ* 17 flfld amended on 
(if applicable). 

I hereby stale ihtit I liive r^itw^d flnd understand (lie canscrus of ihc atbavu identified specifier .tion,, including tlainas, as 
umcndtfdby any amendment referred to above. 

I acknowledge Uic duty La disclpsc ibfamtiltfoci which is material to the examination of Uiis application in accordance witfi Title 37, 
Cade or Federal K.e=oUitians, Section 1 .56(3,3 

I hereby claim foreign priority benefit under Title 35, United Slates Code, Section 113 of any .brftign applications) for patent ar 
ii 1 vetiior"s cAfiiflcaLB listed below and have qisg idcwUGcd below any foreign application for patent or inventor's MrtiGcalc having a 
filing dale before Uuit of Uic implication on *]\ich priority is claimed; 





Friurlt 1 ' Claimed 


FQ 9500 


Australia 


29 September 1997 




□ _ 








□ 


□ 










□ 




iCauiUryl 


f DnyJMuatti/Yfca r Filtdl 


Ye* 


No 



t hereby claim ihe bcnctiL under Tide 35, Uniied States Cade, Section 120 of nay United Siste; application^ 3 lisred b&tnw an*!, 
insofar as the subject mailer of each af ifce claims cflnis application is not disclosed in die priur touted States application in tfw 
wanner pruvitjed by the first paragraph of Title 35. United SiBtca Code, Section 1 12, Leckao*' edge the duty to dhclosc material 
iiifonnuicn as defined in Tide 37, Code of Federal Regulations, Section 1.56(a) which actum d between tit* fillafl dale of the prior 
application and (he national or PCT international filing dote of litis application. 















[Ajiplicatlun Serial uul I (Filing Date] 


fSiutus. patontel ficndins, abandoned] 



t hereby declare that all statement 5 made herein of iny qwu knowledge are true and that all itcmcnL; made on inlurmniion and 
b^jcf arc bdw vsd to be tni^ o«4 frmhef ^aC iJv^sa aialcancau wwc made wilh the knnwledfl s Thai wilful false aiaixmieiuu and U\« 
like so uiadt on= punishable by fuit or imprisoiiasiiiW or bath^ uiidtr Sedion 1001 of Tiltc IK 1 if ihcr Uniled States Codii and tlui 
sunh wilful false juatcrrwus may jeapardiz^ the Validity of Uic applicauon or zny paieat issued dicman. 



ROTttWELL FIGQ EE^ST & 
Ctilumbla Square 
Suite 70 1, EoitTn\ttr 
Washlngwn, District «f CvUfnb« r 10004 
United States of America 

wiili Ml pmvir of substitution ind rtvcptDllcn, to prosecute Clus opplitaiiiuii and 10 iransna gjl biL^uie?s in. Patent aad 
Tr^diinarfc OtTic* coiuieci^d therewith, and n,ll futuxr cofrespondfinc* should be adclrcssed i,y ii«R, 



Full name of sulc first Hivcuior: CRQl^l^i IauUa AjcUif- 

Inventor' 5 Sicrmturc , thuei , 

Rusl deuce; 21 Union StfeeL Eiskiiieville, New South WjvIgs 2043. Australia 
Cilizcnshlp; Austrflliitti 

Pu« Orntc Addfdfs: 21 Union StraeU Ei-sklneviiU. New South Wales 2043. Australia 



aoi7 

3] 004 



12/09 *00 16:18 FAX 613 9663 3099 F.B, RICE & Co, @018 

OS/03 '00 15:59* FAX +61 2 9295 &1Q1 GARVAN INS TITUTE , gj005 

'00 3,0:40 FAX 61 3 9653 3099 FB RICE & CO. •» IZANT 1^1007 



Full name or second joint inventor: ILfrNCOCJK, Miifcuclla, S. 

lyruntur 1 * Signature- Date: 

Residence: 4 Plica Si I'm l Reservoir, Victoria 3073, AusU-aJia 
Citizenship: Australian 

Pusi Office Address: 4 Price SLraal, Reservoir, Victoria, 3073, Australia 



Full nume of secoQil Juint iii v &iUor MOIUUSON, Nigel, A- 
Inrcnur's Signature Date: 



Resident*: Unil 14. Sevan Oaks Soulh, 7 CompfaasU Street, Sorrento. Queensland Australia 
Citizenship: Australian 

Puit Office AOUmjj: Unit 14, Seven Oaks South, 7 Campbell Str&ftt, SqitcxUo, Queensland 4217, Australia 



v Full name of srtuiid juli 



ventur: EIS 



M, John, A. 



Lnvofltvir's Signature , 
Resilience: 




Citizens hip; Australia 

Puit OfTficE Address: 83 Chohmfapd A««mt. LluJfifeld. Nam Suulh W^tlm. 3 0 70- Aus tralia 




